IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides gen¬ 
eral directions for accomplishing service and repair work with tested, 
effective techniques. Following them will help assure reliability. 


There are numerous variations in procedures, techniques, tools, and 
parts for servicing vehicles, as well as in the skill of the individual doing 
the work. This Manual cannot possibly anticipate all such variations and 
provide advice or cautions as to each. Accordingly, anyone who departs 
from the instructions provided in this Manual must first establish that he 
compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, CAU¬ 
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES 
give you added information that will help you to complete a particular 
procedure. CAUTIONS are given to prevent you from making an error that 
could damage the vehicle. WARNINGS remind you to be especially careful 
in those areas where carelessness can cause personal injury. The follow¬ 
ing list contains some general WARNINGS that you should follow when 
you work on a vehicle. 


• Always wear safety glasses for eye protection. 

• Use safety stands whenever a procedure requires you to be under the vehicle. 

• Be sure that the ignition switch is always in the OFF position, unless otherwise 


required by the procedure. 


Set the parking brake when working on the vehicle. If you have an automatic 
transmission, set it in PARK unless instructed otherwise for a specific operation. If you 
have a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL 
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks 
(4" x 4" or larger) to the front and rear surfaces of the tires to provide further restraint 
from inadvertent vehicle movement. 


Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


• Keep yourself and your clothing away from moving parts, when the engine is running, 
especially the fan and belts. 


• To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter and muffler. 


• Do not smoke while working on the vehicle. 

• To avoid injury, always remove rings, watches, loose hanging jewelry, and Ic 
clothing before beginning to work on a vehicle. Tie long hair securely behind the he 




• Keep hands and other objects clear of the radiator fan blades. Electric cooling fans 
can start to operate at any time by an increase in underhood temperatures, even 
though the ignition is in the OFF position. Therefore, care should be taken to ensure 
that the electric cooling fan is completely disconnected when working under the hood. 








Foreword... 

This shop manual has been prepared to provide information covering normal service, repairs and maintenance 
for 1989 Aerostar, Ranger and Bronco II vehicles. For prior model year service information, refer to the 
appropriate model year Aerostar or Ranger/Bronco II Shop Manual. 

For 1989, several changes have been introduced to this shop manual. First, service information for Aerostar, 
Ranger and Bronco II vehicles has been combined into one Compact Truck Manual. Also, the service 
information has been reorganized according to Corporate Product Systems Classifications guidelines. This 
reorganization will aid the timely and accurate transmittal of engineering data and specifications. Finally, this 
manual has been divided into two separate volumes: This volume, which covers engine and chassis service 
procedures and a separate volume that covers body and electrical service procedures. This division reflects 
major divisions in service areas. Following is a listing of the groups that are covered in each of the volumes: 

Engine and Chassis Volume 

Complete Vehicle . 

Frame and Mounting. 

Engine . 

Suspension.. 

Driveline . 

Brake . 

Transmission . 

Clutch .. 

Exhaust .. 

Fuel ...... 

Steering ______ 

For easy reference, information in each group has further been divided into sections. There is one section for 
elihsubsystem or component within a group. In some cases the sections are further divided through the use of 
an alphabetical suffix. This organization is indicated in the page number located at the top of each page. 

Example: 03-04a-2 = (Group) 03 — (Section) 04a — (Page) 2 

Some groups have a general service section to cover procedures that are common to several components or 
subsystems within the group. 

In general,.«S^h Section in a Group contains Description, Operation, Diagnosis and Testing, Adjustment, 
Removal and Installation, and Disassembly and Assembly procedures for the component covered in that 
Section. Diagnosis charts are also included to help you systematically locate and correct problems encountered. 
In most cases, Specifications are included at the end of each Section. 

To aid in locating specific subjects in this manual, use the table of contents on the following pages, or the 
alphabetical subject index in the back of this manual. 

The first page of each Group contains an alphabetical index listing the Section title and Section number for each 
component covered within the Group. The tab locator on the right side of this index will help you find the first 
page of each Section. On the first page of each Section there is an index to help locate specific service operations 
covered in that Section. 

The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 
without notice. 



Ford Parts and Service Division 
Training and Publications Department 

©1988 Ford Motor Company 
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Most threaded fasteners are covered by specifications that define required mechanical properties, 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 

Most original equipment fasteners (English system or Metric) are identified with markings or 
numbers indicating the strength of the fastener. These markings are described in the pages that 
follow. Attention to these markings is important in assuring that the proper replacement fasteners 
are used. ■ 4 A 

Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
rfiost cases a temporary aid for production start-up, and color will generally revert to normal black or 
bright after start-up. 

English system and metric system fasteners are available through your Ford Parts and Service opera¬ 
tion. 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM 
Bolt, 1/2-13x1 


METRIC SYSTEM 
Bolt M12-1.75x25 



G—Grade Marking 
(bolt strength) 

L— Length, (inches)* * 
T—Thread Pitch 
(thread/inch) 

D—Nominal Diameter 
(inches) 




P— Property Class* ** 

(bolt strength) 

L— Length (millimeters)* * 

T—Thread Pitch (thread width 
crest to crest mm) 

D—Nominal Diameter 
(millimeters) 


*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 

**The length of all bolts is measured from the underside of the head to the end. 


















BOLT STRENGTH IDENTIFICATION 

(ENGLISH!) INCH SYSTEM 


English (Inch) be 
slashes represent 


METRIC SYSTEM 



Grade 1 or 2 



Grade 5 



Grade 8 


•Its—Identification marks correspond to bolt strength—increasing number of 
increasing strength. 



Metric bolts—Identification class numbers correspond to bolt strength—increasing numbers repre¬ 
sent increasing strength. Common metric fastener bolt strength property are 9.8 and 10.9 with the 
class identification embossed on the bolt head. 


HEX NUT STRENGTH IDENTIFICATION 

♦ 

(ENGLIS^) INCH SYSTEM METRIC SYSTEM 


Grade 


Identification 


Hex Nut 
Grade 5 


Hex Nut 
Grade 8 




6 Dots 

Increasing dots represent increasing strength. 


Class 


Identification 


Hex Nut 
Property 
Class 9 


Hex Nut 
Property 
Class 10 




10 

Arabic 9 Arabic 10 

May also have blue finish or paint daub on hex flat. 
Increasing numbers represent increasing strength. 


OTHER! TYPES OF PARTS 

i- 

Metric identification schemes vary by type of part, most often a variation of that used of bolts and 
nuts. Note that fnany types of English and metric fasteners carry no special identification if they are 
otherwise unique. 



-Stamped U-ffuts 





© © 



CLASS 

10.9 


CLASS 

9.8 


CLASS 

8.8 


-Tapping, thread forming and certain other case 
hardened scjrews 


-Studs, Large studs may carry the property class 
number. Smaller studs use a geometric code on 
the end. 


2 













ENGLISH METRIC CONVERSION 


Description 


Multiply 

By 

For Metric Equivalent 

ACCELERATION 

■ 

Foot/sec 2 

0.304 8 

metre/sec 2 (m/s 2 ) 

Inch/sec 2 

0.025 4 

metre/sec 2 

TORQUE 


Pound-inch 

0.112 98 

newton-metres (N m) 

Pound-foot 

1.355 8 

newton-metres 

POWER 


horsepower 

0.746 

kilowatts (kw) 

PRESSURE or STRI 

ESS 

inches of water 

0.2488 

kilopascals (kPa) 

pounds/sq. in. 

6.895 

kilopascals (kPa) 

pounds/sq. in. 

1 

bar 

ENERGY or WORK 

1 

BTU 

1 055. 

joules (J) 

foot-pound 

1.355 8 

joules (J) 

kilowatt-hour 

3 600 000. 
or 3.6 x 10 6 

joules (J = one W’s) 

LIGHT 


foot candle 

10.76 

lumens/metre 2 (M/m 2 ) 

FUEL PERFORMAN 

CE 

miles/gal 

0.425 1 

kilometres/litre (km/I) 

gal/mile 

2.352 7 

litres/kilometre (l/km) 

VELOCITY 


miles/hour 

1.609 3 

kilometres/hr. (km/h) 

LENGTH 

! 

_ 

inch 

25.4 

millimetres (mm) 

foot 

0.304 8 

metres (m) 

yard 

0.914 4 

metres (m) 

mile 

1.609 

kilometres (km) 

AREA 

1 

inch 2 

645.2 

millimetres 2 (mm 2 ) 

6.45 

centimetres 2 (cm 2 ) 

foot 2 

0.092 9 

metres 2 (m 2 ) 

yard 2 

0.836 1 

metres 2 

VOLUME 

t 

j 

[ 

inch 3 

16 387. 

mm 3 

inch 3 

16.387 

cm 3 

quart 

0.016 4 

litres (1) 

quart 

0.946 4 

litres 

gallon 

3.785 4 

litres 

yard 3 

0.764 6 

metres 3 (m 3 ) 

MASS 

j 

pound 

0.453 6 

kilograms (kg) 


ton 

907.18 

kilograms (kg) 


i- 

ton 

0.90718 

tonne 

FORCE 


kilogram 

9.807 

newtons (N) 


ounce 

0.278 0 

newtons 



pound 

4.448 

newtons 

TEMPERATURE 


degree farenheit 

0.556 (°F -32) 

degree Celsius (°C) 


i 

i 
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TORQUE CONVERSION 



























































































































BODY 


GROUP 

01 


SECTION TITLE PAGE 

BODY STRIPES (TAPE) AND VINYL FILMS.01-18-1 

DOORS.01-03-1 

EXTERIOR TRIM AND ORNAMENTATION.01-08-1 

FRONT END BODY PANELS .01-02-1 

FRONT WINDOW WIPERS.01-16A-1 

GLASS (GLAZING), FRAMES AND 

MECHANISMS .01-11-1 

HANDLES, LOCKS, LATCHES AND 

MECHANISMS .01-14-1 

INSTRUMENT PANEL AND CONSOLE 
ASSEMBLIES.01-12-1 


SECTION TITLE PAGE 

INTERIOR TRIM AND ORNAMENTATION— 

AEROSTAR.01-05A-1 

INTERIOR TRIM AND ORNAMENTATION— 

RANGER/BRONCO II ..4..01-05B-1 

OCCUPANT RESTRAINING DEVICE ..01-20-1 

REAR VIEW MIRRORS. 01-09-1 

REAR WINDOW WIPERS.01-16B-1 

ROOF OPENING PANEL.01-17-1 

SEATING . 01-10-1 

UNDERBODY.01-01-1 

WINDOW WASHERS.01-16C-1 


SECTION 01-01 Underbody 


SUBJECT PAGE 

ADJUSTMENTS 

Checking Body for Misalignment.01-01-3 

DIAGNOSIS AND TESTING 

Drain Holes .01-01-2 

Dust and Water Leaks .01-01-2 

Floorpan Plugs and Grommets.01-01-2 

Rattle Elimination .01-01-2 


SUBJECT PAGE 

DIAGNOSIS AND TESTING (Cont'd.) 

Wind Noise. 01-01-2 

GENERAL INFORMATION 

Types of Sealer and Application. 01-01-1 

SPECIAL SERVICE TOOLS.01-01-3 

VEHICLE APPLICATION.01-01-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


GENERAL INFORMATION 


Types of Sealer and Application 

While many sealers are used during vehicle 
assembly, the following all-purpose sealers have 
been selected for service use. The method and 
points of application are shown in each applicable 
group. 


Rubber Cement—8A-19552-B, or Equivalent 

This quick-drying, strong, adhesive cement is 
designed to cement weatherstripping to doors, 
bodies, cowl ventilators, and the surrounding metal. 
Windows and windshields that are set in rubber can 
be effectively sealed against leakage by flowing 
cement into affected areas. 





































01-01-2 


Underbody 


01-01-2 


GENERAL INFORMATION (Continued) 


Clean all grease, dirt and old sealer from the 
surfaces to be cemented. Wash the surfaces 
thoroughly with a cloth moistened with a suitable 
commercial cleaner. For best results, apply a 
medium coat of cement to both surfaces, allow it to 
dry until tacky, and then press both surfaces firmly 
together. 

NOTE: Meets Ford Specification ESR-M11P16-A. 


Liquid Butyl Sealer—C9AZ-19554-B (Black), or 
Equivalent 

This sealer does not run, is fast drying, and 
remains semi-elastic. The sealer can be used for 
seam sealing in such areas as the floorpan, 
wheelhouse, dash panel, running board, door 
openings, and drip rails. It can also be used to seal 
outside moulding clip holes, and for windshield and 
rear window installation. 

Meets Ford Specification ESB-M4G162-A. 


Caulking Cord—D6AZ-19560-A, or Equivalent 

This sealer has a plastic base with a filler, is heavy 
bodied, and is commonly known as perma-gum. It is 
used on spotweld holes, around mounting clips, and 
between two surfaces not sealed by a gasket. Apply 
the sealer with a putty knife. 

NOTE: Meets Ford Specification ESB-M4G32-A. 


DIAGNOSIS AND TESTING 


Dust and Water Leaks 

Forward vehicle motion creates a slight vacuum 
within the body, particularly if a window or ventilator 
is partially open. Any unsealed crevice or small 
opening in the lower section of the body will permit 
air to be drawn into the body. If dust is present in the 
air, it will follow. 

Under certain conditions, water can enter the 
body at any point where dirt or dust can enter. Any 
consideration of water leakage must take into 
account all points covered under dust leaks. 

To determine the exact location of a dust leak, 
remove the following trim from the cab: the cowl trim 
panel, the kick pads, and the floor mats. 

Removal of the trim will reveal the location of 
most leaks. Seal these leaks, and road test the 
vehicle on a dusty road to ensure that all leaks are 
sealed. Dust entry is usually indicated by a pointed 
shaft of dust or silt at the point of entrance. After the 
road test, check for indications of a dust pattern 
around the door openings, cowl panel, and cowl side 
panel. 

Sometimes leaks can be located by putting bright 
lights under the vehicle, with the above components 
removed, and checking the interior of the body at 
joints and weld lines. The light will show through 
where leaks exist. 


Floorpan Plugs and Grommets 

Many plugs and grommets are used in the 
floorpan and dash panel. The floorpan plugs seal 
the various body bolt access holes. 

If any plugs are missing or damaged, a dust or 
water leak may result. Such leakage may also occur 
around grommets used on the dash panel. When 
dust or water leaks are evident, these plugs and 
grommets should be checked for proper installation. 


Drain Holes 

Drain holes are located on the underside of each 
door along the weld line of the inner and outer 
panels. If these holes become clogged with mud or 
road tars, water will collect inside the panels and 
rust the sheet metal from the inside. A sound of 
sloshing water in a door is an indication of this 
condition. 

Check the drain holes regularly. Clean dirt and 
foreign material from the drain holes with a 
punch or screwdriver. 


Wind Noise 

Air entering or exiting the vehicle through small 
openings in the body can result in wind noise. 
Sources of wind noise are detected by driving the 
vehicle at highway speeds in four different 
directions. Listen for sources of wind noise with all 
the windows closed, radio off, heater and air 
conditioner blower motor turned off and ventilation 
ducts open. A stethoscope can be used to pinpoint 
the source of the noise. 

Most wind noise-producing leaks will occur at the 
door and window seals or at sheet metal joints in the 
door or the door opening in the body. 

Seal all leaks with RTV sealant and foam tape or 
by positioning or replacing the seals. Road test the 
vehicle to ensure all leaks have been adequately 
sealed. 

An alternate method of verifying corrective 
actions involves the use of Rotunda Ultrasonic Leak 
Detector 029-00001 or equivalent. After identifying 
the leak point through a drive evaluation, obtain a 
meter reading by using the leak detector. A check 
with the leak detector after repairing the leak will 
verify the effectiveness of the corrective action. A 
final test drive may still be advisable to ensure that 
other objectionable leaks, not noticed because of a 
major leak, do not exist. 


Rattle Elimination 

Most rattles are caused by a loose bolt or screw. 
Foreign objects such as nuts, bolts or small pieces 
of body deadener in the door wells, pillars, and 
quarter panels are often the source of rattles. Door 
wells can be checked by carefully striking the 
underside of the door with a rubber mallet. The 
impact made by the mallet will indicate if loose 
objects are in the door well. 
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DIAGNOSIS AND TESTING (Continued) 



Do not attempt to correct any serious 
misalignment with one jacking operation. This is 
particularly true if other sections of the body also 
require aligning. Align each section proportionately 
until the proper dimensions are obtained. 

Door openings are checked in the same manner 
as the body. Horizontal, vertical, and diagonal 
checking points are established on all four sides of 
the door opening that is being measured. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


Model 

Description 

029-00001 

Ultrasonic Leak Detector 


CN567S-1A 


















SECTION 01-02 Front End Body Panels 


SUBJECT PAGE 

ADJUSTMENTS 

Hood Alignment. .01-02-1 

Hood Latch Adjustment .. 01-02-1 

REMOVAL AND INSTALLATION 

Front Bumper Stone Deflector .. 01-02-9 

Front Fender.01-02-5 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont’d.) , 

Front Fender Apron .01-02-7 

Hood and Hinge . 01-02-1 

Hood Latch . 01-02-3 

VEHICLE APPLICATION. 01-02-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


ADJUSTMENTS 


Hood Alignment 

The hood can be adjusted fore and aft and side- 
to-side by loosening the hood-to-hinge attaching 
bolts and repositioning the hood. To raise or lower 
the hood, loosen the hinge hood on body attaching 
bolts and raise or lower the hinge as necessary. 


Hood Latch Adjustment 

Before adjusting the hood latch, make certain that 
the hood is properly aligned. The hood latch can be 
moved from side-to-side and up and down and 
laterally to obtain a snug hood fit. 

1. Loosen the hood latch attaching screws just 
enough to move the latch. 

2. Move the latch until it is aligned with the hood 
latch striker. Then, tighten the latch attaching 
screws. 

3. Check the hood latch to ensure it makes full 
engagement with the hood latch striker. If the 
hood latch does not make full engagement with 
the hood latch striker, loosen the hood latch 
attaching screws and reposition the latch to 
obtain full engagement. Then, tighten the 
attaching screws. 


4. Lubricate the latch handle pivot, catch pawls 
and spring with Multi-Purpose Grease D7AZ- 
19584-AA or equivalent. Recheck the 
functional operation of the latch mechanism by 
operating and closing the hood several times to 
ensure alignment is correct. Ensure lubricant 
has effectively worked into the pivot points and 
bearing surfaces. 


REMOVAL AND INSTALLATION 


Hood and Hinge 

Aerostar 

Removal 

1. Open the hood and prop the hood in the open 
position. 

2. Cover the cowl area to prevent damage. 

3. With the aid of an assistant to hold the hood 
remove the hood hinge on hood attaching bolts. 

4. Remove hood assembly from vehicle. 

5. To remove hinge assembly, remove hood hinge 
on body attaching bolts. 
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Front End Body Panels 


01-02-2 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install hinge to hood and tighten bolts to 22-34 
Nm (16-25 ft-lb). 

2. With the aid of an assistant, position hood and 
hinge to body and install hinge-to-body 
attaching bolts. Tighten to 22-34 N m (16-25 
ft-lb). 

3 . Close the hood and check alignment. If 
alignment is necessary, refer to Adjustments. 



Hood and Hinge—Ranger/Bronco II 
Removal 

1. Open the hood, retain in the open position. 

2. Mark hinge to hood location. 

3. Cover the cowl area to prevent paint damage. 

4. With the aid of an assistant to hold the hood, 
remove the hinge-to-hood attaching bolts. 


5. Remove hood assembly from vehicle. 

6. To remove hinge assembly, drill out the 
spotwelds (four per hinge) attaching hinge to 
cowl. 

Installation 

1. Install hinge to hood. Tighten bolts to 7-11 N • m 
(62-97 in-fb). 

2. Drill two 8.6 mm (13/32 inch) holes in cowl top 
front surface on each side of hinge (drill dimple 
provided). 

3. Install two J-nuts to hinge area on cowl (J-nuts 
provided for service only). 

4. With the aid of an assistant, position hood and 
hinge to cowl and install hinge-to-cowl 
attaching bolts N606677-536. Tighten to 7-11 
N m (62-97 in-lb). 

5. Close the hood and check alignment. Of 
alignment is necessary, refer to Adjustments. 
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REMOVAL AND INSTALLATION (Continued) 


Front Fender Apron—Ranger and Bronco II 

Removal 

1. Remove four screws attaching apron to fender 
assembly (front). 

2. Remove two screws attaching apron to inner 
body. 

3. Remove two screws attaching apron to radiator 
support assembly and remove apron from 
vehicle. 


Installation 

1. Position apron to vehicle and install two screws 
attaching apron to radiator support assembly. 
Tighten screws to 9-14 N-m (7-11 ft-lb). 

2. Install two screws, attaching apron to inner 
body. Tighten to 9-14 N-m (7-11 ft.-lb). 

3. Install four screws attaching apron to fender 
assembly (front). 


RANGER/BRONCO II 



OPENING 
COVER PLATE 
8C100 


RADIATOR 

SUPPORT 

ASSEMBLY 


SCREW AND WASHER 
ASSEMBLY-N800947-S36 


FRONT 
FENDER 
APRON 

SCREW AND WASHER 16044-5 
ASSEMBLY 
E800947-S36 
9-14 N-m 
(7-10 FT-LB) 


NS682-2A 











Hood Latch—Ranger/Bronco II 
Removal 

1. Remove two hood latch attaching screws. 

2. Disconnect the hood release cable clips. 

3. Remove hood latch. 

Installation 

V" ' i . . Cl.-;-: 

1. Position the latch assembly and install the 
attaching screws snug, but do not tighten. 

2. Install the hood release cable clip. 

3. Adjust the latch assembly for positive 
engagement with the hood latch striker. Tighten 


the latch attaching screws to 9-14 N-m (7-10 
ft-lb). 

Lubricate the latch handle pivot, catch pawls 
and spring with Multi-Purpose Grease D7AZ- 
19584-AA or equivalent. Chebk the functional 
operation of the latch mechanism by opening 
and closing the hood several times to ensure 
alignent is correct and the lubricant has 
effectively worked into the pivot points and 
bearing surfaces. 


RANGER/BRONCO II 


SCREW AND 
WASHER - 
ASSEMBLY 


HOOD 
SUPPORT 
ROD ASSEMBLY 
16A931 




CABLE 

ASSEMBLY 


LATCH 

ASSEMBLY 




HOOD 

ASSEMBLY 



SCREW AND 


WASHER 


ASSEMBLY 

N802319-S3S 


9-14 N-m 


(7-10 FT-LB) 




SCREW AND 
WASHER ASSEMBLY 
N806689-S36 
22-34 N m 
(19-30 IN-LB) 
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REMOVAL AND INSTALLATION (Continued) 


Front Fender-Ranger and Bronco II 

Removal 

1. Clean all dirt from the fender attaching screws, 
bolts and nuts. 

2. Remove radiator grille from the vehicle as 
outlined. 

3. Remove one bolt attaching the rear lower end 
of the fender to the lower corner of the cab. 

4. Remove one bolt (access from inside the cab) 
attaching the rear end of the fender to the cowl. 


5. Remove screws around wheel opening 
attaching the fender apron. 

6. Remove the bolts along top of apron attaching 
the fender. 

7. Remove the fender. 


BUMPER 

ASSEMBLY 

N800427-S 


RANGER/BRONCO U 


NUT 

N623342-S100 
(4 REQ’D) 




NUT AND 
RETAINER- 
N800428-S 


HOOD 
BUMPER • 
16768 


SCREW AND WASHER 
N606676-S36 
9-14 N-m 
(7-10 FT-LB) 

NUT 

N623332-S100 



BOLT 

N806676-S36 
' 9-14 N-m 
(7-10 FT-LB) 


NUT 

' N623332-S100 


FRONT FENDER 
INSULATOR 
'ASSEMBLY 
16K171 


SCREW AND WASHER 


r— 



FENDER 


NUT 

N623333 


WASHER 
N801256-S2 


BOLT 

N606690-S2 


VIEW A 














01-02-6 


Front End Body Panels 


01 - 02-6 


REMOVAL AND INSTALLATION (Continued) 


Front Fender-Ranger and Bronco II 

Removal' 

1. Clean all dirt from the fender attaching screws, 
bolts and nuts. 

2. Remove radiator grille from the vehicle as 
outlined. 

3. Remove one bolt attaching the rear lower end 
of the fender to the lower corner of the cab. 

4. Remove one bolt (access from inside the cab) 
attaching the rear end of the fender to the cowl. 


5. Remove screws around wheel opening 
attaching the fender apron. 

6. Remove the bolts along top of apron attaching 
the fender. 

7. Remove the fender. 


BUMPER 

ASSEMBLY 

N800427-S 


RANGER/BRONCO M 


NUT 

N623342-S100 


NUT AND 
RETAINER 
N800428-S 


HOOD 

BUMPER 

16768 


BOLT 

N606676-S36 
9-14 N-m 
(7-10 FT-LB) 


SCREW AND WASHER 
N606676-S36 
9-14 N-m 
(7-10 FT-LB) 

NUT 

N623332-S100 

BRACE 
18A023-4 


NUT 

N623332-S100 



NUT 

N623332-S100 


FRONT FENDER 
INSULATOR 
ASSEMBLY 
18K171 


SCREW AND WASHER 
N606676-S36 
9-14 N-m 
' (7-10 FT-LB) 


SCREW AND WASHER 
N806676-S36 
9-14 N-m 
(7-10 FT-LB) 


FRONT 

FENDER 

16006-6 


NUT 

N623333 



FENDER 


WASHER 

N801256-S2 


BOLT 

N606690-S2 


VIEW A 


N5681-2A 
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REMOVAL AND INSTALLATION (Continued) 


Hood Latch—-Ranger/Bronco II 
Removal 

1. Remove two hood latch attaching screws. 

2. Disconnect the hood release cable clips. 

3. Remove hood latch. 

Installation 

1. Position the latch assembly and install the 
attaching screws snug, but do not tighten. 

2. Install the hood release cable clip. 

3. Adjust the latch assembly for positive 
engagement with the hood latch striker. Tighten 


the latch attaching screws to 9-14 N-m (7-10 
ft-lb). 

Lubricate the latch handle pivot, catch pawls 
and spring with Multi-Purpose Grease D7AZ- 
19584-AA or equivalent. Check the functional 
operation of the latch mechanism by opening 
and closing the hood several times to ensure 
alignent is correct and the lubricant has 
effectively worked into the pivot points and 
bearing surfaces. 


RANGER/BRONCO II 


SCREW AND 
WASHER - 
ASSEMBLY 


HOOD 
SUPPORT 
ROD ASSEMBLY 
16A931 




CABLE 

ASSEMBLY 


LATCH 

ASSEMBLY 




HOOD 

ASSEMBLY 




ASSEMBLY 


00 


"'SCREW AND 


WASHER 


ASSEMBLY 
N802319-S35 
9-14 N-m 
(7-10 FT-LB) 



INSTRUMENT 

PANEL 


HOOD LATCH 
CONTROL CABLE 
ASSEMBLY 
16C656 



SCREW 

N804693-S36 



HOOD 

ASSIST 

SPRING 

16C644 


SCREW AND 
WASHER ASSEMBLY 
N806689-S36 
22-34 N-m 
<19-30 IN-LB) 


VIEW B 
















Front Fender Apron—Ranger and Bronco II 

Removal 

1. Remove four screws attaching apron to fender 
assembly (front). 

2. Remove two screws attaching apron to inner 
body. 

3. Remove two screws attaching apron to radiator 
support assembly and remove apron from 
vehicle. 


Installation 

1. Position apron to vehicle and install two screws 
attaching apron to radiator support assembly. 
Tighten screws to 9-14 N-m (7-11 ft-lb). 

2. Install two screws, attaching apron to inner 
body. Tighten to 9-14 N-m (7-11 ft.-lb). 

3. Install four screws attaching apron to fender 
assembly (front). 


RANGER/BRONCO II 



OPENING 
COVER PLATE 
8000 


RADIATOR 

SUPPORT 

ASSEMBLY 


SCREW AND WASHER 
ASSEMBLY-N800947-S36 


SCREW AND WASHER 
ASSEMBLY 
E800947-S36 
9-14 N-m 
(7-10 FT-LB) 


N5682-2A 
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^SrAPPpATioN:::: 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles 

ADJUSTMENTS 


Front Door Alignment 

CAUTION: Do not cover up a poor door 

alignment with a latch striker adjustment. 

1. Determine which hinge bolts must be loosened 
to move the door in the desired direction. 

2. Loosen the hinge bolts just enough to permit 
movement of the door with a padded pry bar. 

3. Move the door the distance estimated to obtain 
the desired fit. Tighten the hinge bolts and 
check the door fit. to ensure their is no bind or 
interference with the adjacent panel. 

4. Repeat the operation until the desired fit is 
obtained and check the striker plate alignment 
for proper door closing. 


DOOR 

UPPER HINGE 


HEX WASHER HEAD 
SCREW-N800949-S2 
(10 REQ'D EACH SIDE 
OF VEHICLE) TIGHTEN TO 

17.07 N.m/17.7ft CT.I ftl 



N6091-1A 


Sliding Door Alignment 
Aerostar 

CAUTION: For proper sliding door operation it is 
critical that the two wedges on the front face of 
the sliding door fit smoothly into the two wedge 
pockets located in the B-pillar. If any of the 


following adjustments are made, re-alignment of 
the two wedge-to-wedge pockets may be 
ner -v. 
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ADJUSTMENTS (Continued) 


. w V 
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ADJUSTMENTS (Continued) 


Front Lower 

The lower front edge of the sliding door is 
adjusted by loosening the adjusting nut on the lower 
guide assembly and moving the door in or our as 
required to obtain a flush fit. The lower guide vertical 
roller is a load bearing roller and should roll easily 
within the lower track as the sliding door is opened 
or closed. Vertical adjustment of lower guide is 
accomplished by loosening three bolts and moving 
base of guide. If vertical adjustment is made to lower 
guide, inspect the upper guide to insure the upper 
guide does not contact the bottom of the track 
housing or the upper guide roller contacts the top of 
the upper track. 


Striker Rear Latch 

The sliding door latch is located at the rear of the 
door. When the door is closed the latch engages the 
striker which positions the rear of the door to the 
body. Adjusting the striker in or out will position the 
rear edge of the sliding door as required to obtain 
the proper fit to the body. 

CAUTION: Striker adjusts in or out only. Up and 
down adjustment is obtained with rear hinge 
and lower front guide. 


SLIDING SIDE 
DOOR 


N5991-2A 
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Doors 


01-03-4 


ADJUSTMENTS (Continued) 


Hinge Assembly-Sliding Door 

To adjust the sliding door fore/aft, the three bolts 
retaining the center door hinge to the door may be 
loosened and the hinge adjusted for/aft as required 
to secure a proper door fit. 

NOTE: Some up/down adjustment may be obtained 
from the center hinge by moving the center hinge 


strap up or down as desired prior to securing the 
retainer bolts. The vertical hinge rollers within the 
body center track assembly must be parallel to the 
top of the track and maintain a minimum clearance 
of 1 mm (0.040 inch) from the top of the track from 
smooth operation. If hinge is adjusted vertically, 
evaluate striker setting for fit and centering. 

BOLT 
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ADJUSTMENTS (Continued) 


Liftgate Alignment 

Aerostar 

The liftgate can be adjusted side-to-side and up 
and down by Iposening the hinge-to-header 
attaching nut and washer. Adding spacers permits 
in/out adjustment as required. The liftgate should be 
adjusteafro an even and parallel fit with the door 
opening. Tighten nuts to 17-27 N-m (13-20 ft-lb). 


LIFTGATE 

_ASSEMBLY 

40010 i 

SCREW AND WASHER 
ASSEMBLY-N605904-S 
(2 REQ'D EACH HINGE) 
'TIGHTEN TO 
17-27 N-m 
(13-20 FT-LB) 

NUT AND WASHER 
ASSEMBLY-N802793-S 
TIGHTEN TO 17-27 N-m 
(13-20 FT-LB) 


BODY 

ASSEMBLY 


/ LIFTGATE ^ 

/ HINGE ON X'-* 1 

/ BODY SPACER \ 

/ 44834 \ 

LIFTGATE LIFTGATE 

HINGE HINGE ON BODY i 

ASSEMBLY PAD ASSEMBLY J 

42900 427A98 


The striker assembly can be moved 4.0mm (1 /6 
inch) radially (side-to-side/back and forth) as 
necessary. After the adjustment, tighten the striker 
to 40-60 N-m (30-44 ft-lb). 


Bronco II 

CAUTION: On Bronco II models the liftgate door 
must be closed when liftgate glass is in the open 
position. Close liftgate glass prior to opening 
liftgate door. 


The liftgate can be adjusted in or out and side to 
side by loosening the hinge-to-header nut and 
washer assembly. The liftgate can be adjusted up or 
down by loosening the hinge bolts on the liftgate and 
moving the gate up or down. Adjustment is minimal. 
The liftgate should be adjusted for even and parallel 
fit with the door opening and surrounding sheet 
metal. After adjusting, tighten the nut and washer 
assembly to specification. 


SCREW AND WASHER 
N606675-S2 (2 REQ'D 
EACH SIDE) TIGHTEN TO 
7-11 N-m (5-8 FT-LB) 


LIFTGATE 
HEADER 
OUTER RAIL 
41304 


LIFTGATE 

'40010 


SEALER 

-WASHER 

N803290-S 


LIFTGATE / 
HEADER RAIL/, 
41302 // 


LIFTGATE HINGE 
ASSEMBLY-42900 


NUT AND WASHER 
N621941-S2 

TIGHTEN TO 17-27 N-m 
(12-19 FT-LB) 


N6092-1A 


The RH and LH striker assemblies can be moved 
6.35mm (1 /4 inch) radially up and down and fore 
and aft as necessary. After adjusting, tighten the 
mounting bolts to specification. 


Liftgate Flipper Window 

There is no adjustment for the liftgate flipper 
window hinge. 










Dual Rear Door Alignment 
Aerostar 

NOTE: Do not cover up poor door alignment with a 
latch striker adjustment. 

1. From inside of vehicle, remove plug bottom for 
hinge mounting driver access holes in pillar-rear 
cover. 
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ADJUSTMENTS (Continued) 


2. Determine which hinge screw and washers 
must be loosened to move door in desired 
direction. Loosen hinge screw and washer 
assembly just enough to permit movement of 
the door with a padded pry bar. 

3. Loosen two screw and washer assemblies an 
done nut and washer assembly, from inside 
vehicle, retaining upper hinge-to-body for side- 
to-side or up and down adjustments. 

4. Remove two screw and washer assemblies and 
loosen screw and washer assembly at the 
spacer slot location, retaining upper hinge-to- 
door, to remove or insert backdoor hinge 
spacer(s) for fore-and-aft adjustments. 

5. Loosen three screw and washer assemblies 
retaining lower hinge-to-body for up and down 
or fore-and-aft adjustment. 


6. Loosen two screw and washer assemblies 
retaining lower hinge-to-door for side-to-side 
adjustments. 

7. Adjust door, as necessary. Tighten hinge screw 
and washer assemblies, and nut and washer 
assembly. 

8. Check the door fit to ensue there is no bind or 
interference with the adjacent panel. 

9. Repeat operation until desired fit is obtained in 
terms of flushness and gap. 

10. Check two striker plate alignment for proper 
door closing. 


FLUSH + 2.5mm (0.08 IN) ® 
6.0mm £ 3.5mm ® 
(0.23 IN ± 0.13 IN) 

MARGIN BETWEEN 
WINDOW MODULES 

FLUSH ± 2.0mm (0.07 IN) ® 
6.0mm ± 2.5mm ® 
(.023 IN — 0.08 IN) 

MARGIN BETWEEN 
DOORS TYPICAL 


FLUSH a 2.0mm (0.07 IN) ® 
6.0mm £ 2.5mm ® 
(0.23 IN * 0.08 IN) 


FLUSHNESS 

GAP 


FOR DUAL REAR DOORS 

DOOR BELOW ROOF 
1.5mm ± 2.5mm ® 
(0.05 INCH £ 0.09 INCH) 
5.0mm ± 2.5mm ® 

/A 1(1 ILirU AAA I Mr'LI \ 



FLUSH ± 2.5mm (0.08 IN) ® 
5.0mm ± 2.0mm ® 
(0.19 IN £ 0.07 IN) 


DOOR INBOARD 
1.5mm £ 2.5mm ® 
(0.05 IN £ 0.09 IN) 
5.0mm £ 2.0mm ® 
(0.19 IN ± 0.08 IN) 


CHARACTER LINE ® 
ALIGNMENT £ 2.0mm (0.07 IN) 


R5308-2B 
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ADJUSTMENTS (Continued) 



Door Striker-Upper 

NOTE; Use an M-11 socket to loosen or tighten the 
nut and washer assemblies which attach the upper 
striker assemblies. 

The strikers can be adjusted laterally, and 
vertically, and shimmed fore and aft. Do not use 


more than four shims. To adjust striker, loosen 
attaching nuts so that striker can be moved around 
by hand. Close door firmly (thereby moving striker 
into proper position) and tighten retaining nuts. 


Door Striker-Lower 

NOTE: Use M-8 socket to loosen or tighten striker 
bolts. 

THe strikers can be adjusted fore and aft, and 
shimmed vertically. The latch striker should not be 
adjusted to correct door sag. The latch striker 
should be shimmed to achieve correct clearance 


between latch striker and latch. To check this 
clearance, close one door at a time and observe the 
alignment as the latch engages the striker. Move the 
striker assembly fore and aft to provide a flush fit at 
the door and the body.Do not use more than four 
shims. 


















REAR DOOR UPPER 
LATCH RELEASE 
CABLE ASSEMBLY 
31B43 


DOOR LATCH 
ROD RETAINER 
ASSEMBLY-19A36 


REAR 

DOOR 

INSIDE 

HANDLE 

LATCH- 

REMOTE 

CONTROL 

ASSEMBLY 

31A43 


> SCREW 
N605892-SSS 
(3 REQ'O) 

TIGHTEN TO 7-11 N-m 
(6-8 FT-LB) 


DOOR LATCH 
KNOB GROMMET 
31A34 



BACK DOOR LATCH 
UPPER STRIKER 
4B147 (LH) 




SCREW-N605892-S55 
(3 REQ'O) TIGHTEN TO 
7-11 N-m (6-8 FT-LB) 


!H i 

pb 



BOLT 

N60S897-S36 


BOLT 

N606702-S56 
(1 REQ'O! 


REAR DOOR 
LOWER LATCH 
ROD-43299 (LH) 









RIGHT HAND DUAL 
REAR DOOR (BACK DOOR) 



LATCH UPPER STRIKER 
11431181 


SPACER 

11433A521 

ROOF 

ASSEMBLY 
(REFERENCE) 


UPPER LATCH 
ASSEMBLY 
11431B421 



NUT AND WASHER 
ASSEMBLY 
N621927-S16M 
(2 REQ'D) 

7-11 Nm (6-8 FT-LB) 


SCREW 
N602728-S56 
(2 REQ'D) 

VIEW A 


UPPER LATCH 
RELEASE CABLE 
1143B421 


DOOR LOCK 
CYLINDER RETAINER 
98404B10 


DOOR PANEL 
OUTER 



LOCK SET 
(REFERENCE) 


DOOR LATCH REMOTE 
CONTROL ROD 
11431861 

VIEW B 


INSIDE 

DOOR HANDLE 
11226001 


PUSH NUT 
623481-S2 
(2 REQ'D) 


NUT AND WASHER 
ASSEMBLY 
N621927-S36 
(2 REQ'D) 

2-3.6 N m 
(1.5-2.6 FT-LB) 


DOOR LATCH 
REMOTE CONTROL 
6221818 

CONTROL ROD 
11431944 



PUSH NUT 
623481-S2 
(2 REQ'D) 

VIEW C 


CUP 

389760-S 


LATCH 

CONTROL ROD 
11431994 


BACK DOOR 
WEDGE AND 
PLATE ASSEMBLY 
11400601 


SCREW 
N606676-S55 
(2 REQ’D) 
TIGHTEN TO 
7-11 Nm 
(5-8 FT-LB) 



VIEW D 


SHIELD 

1111396 



VIEW E 


SCREW 
N606676-S65 
(2 REQ'D) 
TIGHTEN TO 
7-11 N-m 
(6-8 FT-LB) 


SPACER (S) 
1144096 


LOWER LATCH 
ASSEMBLY 
1143298 (RH) 



LATCH LOWER 
STRIKER 
11431L06 


VIEW F 


LOWER LATCH 
ASSEMBLY 


SCREW 
N606676-S55 
(4 REQ'D) 

TIGHTEN TO 
7-11 N-m (5-8 FT-LB) 


POWER LOCK 
LATCH ACTUATOR 
12431A38 


GROMMET 

11431A34 


PUSH BUTTON 
11431B48 


PUSH BUTTON 
ROD 
11431B48 


RIVET 
N802034-S 
(1 REQ'D) 


UPPER LATCH 
RELEASE CABLE 
ASSEMBLY 
11431B42 


PUSH PIN 
388577-S 
<1 REQ’D) 

ROD END PUSH 
ROD CUP 
389760-S 
(1 REQ'D) 

DOOR LATCH 
REMOTE 
CONTROL R.H. 


LATCH 
CONTROL ROD 
11431994 



DOOR LOCK ROL 
RETAINER 
64219A36 
(2 REQ'D) 


OUTSIDE 

HANDLE 

ASSEMBLY 

1143400 


DOOR LATCH REMOTE 
CONTROL ROD 
11431861 


NUT 

\ N620480-S2 

LOWER 
LATCH ASSEMBLY 

1143298 (RH) (5-8 FT-LB) 


VIEW G 


R3118-2A 


Right Hand Dual Rear Door (Back Door) 




























































































2. Remove the upper and lower hinge access hole 
cover plate, if so equipped, and mark the 
location of the hinge on the door and body. 

3. Remove the door-to-lower hinge retaining bolts. 
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REMOVAL AND INSTALLATION (Continued) 


Sliding Side Door 

Aerostar 

Removal 


1. Remove quarter trim panels and/or access 
hole cover plates. Refer to Section 01-05a, 
Interior Trim and Ornamentation-—Aerostar. 

2. Mark the position of the upper guide bracket, 
lower guide bracket and the body side hinge 
bracket. 

3. Remove the 3 bolts holding the body side hinge 
bracket. 


4. Release the door latch, pull the body side hinge 
from the door and swing the door straight out to 
the side. 

5. While supporting the door, remove the upper 
guide bracket bolts. 

6. Remove the lower guide bolts, and remove the 
door. 



Installation 

1. Position the door to the lower guide bracket and 
install bolts finger tight. 

2. Install the bolts in the upper guide bracket 
finger tight. 

3. Align upper and lower hinge brackets to marks 
made during disassembly and tighten bolts to 
22-34 N-m (16-25 ft-lb). 


4. Swing the door toward the closed position and 
insert the body side hinge bracket into the door. 

5. Carefully close the door and install the body 
side hinge bracket bolts, observing the 
alignment marks made during disassembly. 
Tighten the bolts to 17-20 N-m (13-14 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Liftgate and Hinge 
Aerostar and Bronco II 
Removal 

1. Open liftgate door. 


2. Remove upper rear header moulding. 



HEADLINING ASSEMBLY 


LIFTGATE 

WEATHERSTRIP 

ASSEMBLY 


BODY SIDE . 
TRIM PANEL 


SCREW 
N800942-S2 
(3 REQ'D) 


Support door in open position and disconnect 
liftgate gas cylinder assist rod assemblies as 
outlined. 

Move headliner out of position and remove the 
hinge-to-header panel attaching nut. 

Remove retaining screws from hinge on each 
side of the liftgate door. 

Remove complete hinge assembly. 


LIFTGATE 

^-ASSEMBLY 

40010 

SCREW AND WASHER 
ASSEMBLY-N605904-S 
(2 REQ'D EACH HINGE) 
'TIGHTEN TO 
17-27 Nm 
(13-20 FT-LB) 

NUT AND WASHER 
ASSEMBLY-N802793-S 
TIGHTEN TO 17-27 N m 
(13-20 FT-LB) 


BODY 

ASSEMBLY 


LIFTGATE 
HINGE ON 
BODY SPACER 
44834 


LIFTGATE 

HINGE 

ASSEMBLY 

42900 


LIFTGATE I I 
HINGE ON BODY I j 
PAD ASSEMBLY / / 
427A98 


LIFTGATE 
HEADER 
RAIL INSIDE 
MOULDING 
ASSEMBLY 
41308 



IEADUNING 

■SSEMBLY 


GATE 

SCREW HEADER RAIL 

N800942-S2 INSIDE MOULDING 
(3 REQ'D) ASSEMBLY 

SECTION A 


Installation 

1. Install hinge-to-liftgate. Install retaining screws. 

2. Install hinge-to roof header panel. Tighten 
attaching nut and washer assemblies to 17-27 
N m (13-20 ft-lb). 

3. Install liftgate gas cylinder assist rods as 
outlined. 

4. Adjust liftgate hinge as outlined. 

5. Install headliner and garnish moulding. 


Dual Rear Doors 

Aerostar 

Removal 

1. Open and support the door. 

2. Mark lower hinge-to-door for location. 

3. Remove three screw and washer assemblies 
retaining upper hinge to door. 

4. Remove two screw and washer assemblies 
retaining lower hinge to door. 

Slide door off hinges. Retain the back door 
hinge spacer(s) from upper hinge-to-door. 

Installation 

1. Position door on hinges with back door hinge 
spacer(s) being installed to the upper hinge-to- 
door. 

2. Install the five screw and washer assemblies 
retaining upper and lower hinge-to-door. 

3. If adjustments are needed, refer to Door Hinge 
Adjustment previously outlined. 

4. Remove the support. 













01-03-15 


Doors 


01-03-15 


REMOVAL AND INSTALLATION (Continued) 


Tailgate 

Ranger 

Removal and installation 


Remove the tailgate latch bracket assembly at the 
pillar T-head pivot by removing nut. Lift off the 
tailgate at RH hinge;then pull off the LH hinge. If a 
new tailgate is being installed, transfer all molding, 
latches, hinges, brackets, links, clips and washers to 
new tailgate. 


SCREW 
389834-S39 
TIGHTEN TO 
9-14 N-m 
(7-10 FT-LB) 

l 


TAILGATE LATCH BRACKET 




TAILGATE PANEL 


SCREW . 

TIGHTEN TO V1CW A 
✓45-70 Nfn 

(33-51 FT-LB) i 



LATCH ASSEMBLY 
431F86 


\ view b / 

BRACKET / \ ^ 

ASSEMBLY TAILGATE LATCH \viEW C-HP 

431D76 RELEASE HANDLE \ wreL 

431C62 \ 

TAILGATE LATCH 
RELEASE LINK-43868 


TAILGATE LATCH BRACKET 
ASSEMBLY-431 D76 


TAILGATE LATCH 
RELEASE UNK-431A50 


SCREW-TIGHTEN TO 
9-14 N-m 
(7-10 FT-LB) 


TAILGATE PANEL 
ASSEMBLY-40708 


SCREW 
TIGHTEN TO 
22-34 N-m 
(16-25 FT-LB) 









SCREW 
N800783-S39 
TIGHTEN TO 
27-40 N-m 
(20-29 FT-LB) 


WASHER SHIM 
N630069-S19 
(AS REQUIRED - ONE 
MAX. PER ATTACHMENT) 


TAILGATE 

ASSEMBLY 

40708 



/ SCREW 
, 55926-S36 


ft 


LATCH RELEASE 
LINK-431A50 


'TAILGATE LATCH 
\ RELEASE UNK 
\ 431A50 


SCREW 
TIGHTEN TO 
22-34 N-m 
(16-25 FT-LB) 


fcx \\ 

V INSERT-RH 




TAILGATE LATCH RELEASE 
HANDLE-431 C62 

VIEW B 


.TAILGATE 

PANEL 


\ SIDE ONLY 'V 1 
\ 430B22 . V* 1 
\ n N v HINGE 
\ ' 43018 

APPLY LUBRICANT TO INSIDE 
PORTION OF TAILGATE HINGE CLIP 
(C1AZ-19590-BA OR EQUIVALENT) 


STOP 

ASSEMBLY 

43610 















REMOVAL AND INSTALLATION (Continued) 


Front Door Hinges—All 

Removal and Installation 

1. Support the door. 

2. Mark the location of the hinge on the door and 
body. 

3. Remove the hinge-to-body attaching bolts. 

4. Remove the hinge-to-door attaching bolts and 
remove the hinge. 

5. Position the new hinge to the door and body, 
and install the attaching bolts. Tighten to 17-27 
N m (13-20 ft-lb). 

6. Adjust the door and hinges and remove the 
support. 


HEX WASHER HEAD 
SCREW-N800949-S2 
(10 REQ'D EACH SIDE 

DOOR OF VEHICLE) TIGHTEN TO 

UPPER HINGE . \ 17-27 N-m(13-20 FT-LB) 



„ SCREW 
N800949-S2 


DOOR LOWER 
HINGE AND ' 
CHECK ASSEMBLY 
22806 


N6091-1A 


Sliding Side Door—Guides and Wedges 

Aerostar 

Upper Guide Bracket and Roller Assembly 

Removal and Installation 

1. Open and support the door. 

2. Mark the location of the upper bracket 
assembly to the door. 

3. Remove the two bolts attaching the bracket 
assembly to the door. Remove roller assembly 
by backing it out of the track opening at the 
back. 

4. If a new bracket assembly is being installed, 
transfer the roller assembly to the bracket 
assembly and set at the same location on 
brackets. 


5. Position the roller assembly into the track. Set 
the new bracket assembly to the location marks 
made in Step 2 on the door and install retaining 
bolts. 

6. Adjust as outlined. 


BODY SIDE 



UPPER GUIDE ROLLER TIGHTEN TO 
ASSEMBLY-25028 904 


(6.6-10.3 FT-LB) 


NS980-1B 


Lower Guide Assembly 

Removal and Installation 

1. Open and support the door. 

2. Mark the location of the lower guide bracket to 
the door and remove the three guide attaching 
screws. 

3. Slide the guide toward in the track and tilt 
upward to remove from the front portion of the 
track. 

4. install new guide assembly into the front end of 
the lower track and slide guide to the door. 
Attach at the same location marks made in Step 
2 . 

5. Adjust lower guide as outlined. 


BODY SIDE DOOR POP RIVETS 

LOWER GUIDE 372820-S36 













REMOVAL AND INSTALLATION (Continued) 












01-03-18 


Doors 


01-03-18 


REMOVAL AND INSTALLATION (Continued) 


Liftgate Gas Cylinder Assist Rod 
Removal 

1. Open and support liftgate. 

2. Using a screwdriver, push locking wedge or 
locking spring out of ball socket of both ends of 
assist rod. 

3. Remove assist rod. 


Installation 

1. Install ball sockets on brackets. Push locking 
wedge or snap ring into place. 

2. Close liftgate and check operation of assist 
rods. 


LIFTGATE 
LIFT ASSEMBLY 
406A10 


LIFTGATE RETAINER 
ASSEMBLY-442A42 
TIGHTEN TO 
20-28 N-m 
<15-21 FT-LB) 



LIFTGATE LIFT ON BODY 
RETAINER ASSEMBLY 
434A16 

TIGHTEN TO 11-16 N-m 
(8-12 FT-LB) 


LIFTGATE OVERSLAM 
BUMPER ASSEMBLY 
N803858-S 


SECTION B 


LIFTGATE LIFT ON GATE 
RETAINER ASSEMBLY 
442A42 

TIGHTEN TO 11-16 N-m 
(8-12 FT-LB) 



LIFTGATE 

LIFT ASSEMBLY 

406A10 


VIEW IN CIRCLE A 


SCUFF PLATE 


LIFTGATE 

WEATHERSTRIP 

ASSEMBLY 

404A07 



SECTION B 


N5933-2B 


Liftgate Gas Cylinder Retainers 
Aerostar 

Removal and Installation 

1. Open and support liftgate. 

2. Remove assist rods as outlined. 

3. Remove retainer assembly. 

4. To install, reverse Steps 1,2 and 3. Tighten the 
retainers to 11-16 N-m (8-12 ft-lb). 













01-05A-1 


Interior Trim and Ornamentation—Aerostar 


Q1-05A-1 


SECTION 01-05A Interior Trim and Ornamentation— 

Aerostar 


SUBJECT PAGE 

CLEANING AND INSTALLATION 

Cleaning Interior Window Glass.01-05A-31 

Cleaning Leather or Vinyl Interior Trim_01-05A-31 

Cleaning Simulated Woodgrain or Plastic 

Interior Trim ... 01-05A-31 

General Stain Cleaning.01-05A-31 

Spot Cleaning Stains.01-05A-30 

REMOVAL AND INSTALLATION 

Auxiliary Air Conditioning Duct Cover.01-05A-5 

Body Side Door Scuff Plate.01-05A-27 

Body Side Trim Panel—LH.01-05A-12 

Body Side Trim Panel—RH .01-05A-17 

Body Side Wheelhouse Trim Panel.01-05A-21 

Door Trim Panel—Lo-Series .01-05A-21 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Door Trim Panel-Hi Series.01-05A-21 

Front Carpet/Mat. 01-05A-25 

Front Door Scuff Plates.01-05A-26 

Liftgate Scuff Plate.Q1-05A-28 

Liftgate Trim Panel, Interior.01-05A-18 

Plastic Interior Mouldings .01-05A-7 

Rear Carpet/Mat.01-05A-29 

Roof Trim Panel, Front.01-05A-1 

Roof Trim Panel, Rear .01-05A-4 

Sliding Door Trim Panel.01-05A-23 

SPECIAL SERVICE TOOLS.01-05A-31 

VEHICLE APPLICATION.01-05A-1 


VEHICLE APPLICATION 

Aerostar Vehicles 


REMOVAL AND INSTALLATION 


Roof Trim Panel, Front 


Removal and Installation 


1. Remove the front seats. Refer to the 
appropriate procedure in Section 01-10, 
Seating. 

2. Remove screws retaining interior sun visors to 
roof front trim panel and remove sun visors. 


3. Remove screws retaining visor area clips to 
roof front trim panel and remove clips. For 
illuminated sun visors disconnect the feed wire. 









































01-05A-2 


Interior Trim and Ornamentation—Aerostar 


01-05A-2 


REMOVAL AND INSTALLATION (Continued) 


4. On a base van, remove visor arm clip opening 
cover and visor inside mounting handle cover 
from roof front trim panel (passenger side). 



5. Remove the roof console cover. Then, remove 
the screws retaining the roof front console 
assembly to roof trim panel and remove the 
console. 

2. Remove the front dome lamp assembly. Refer 
to Section 17-02, Interior Lighting. 














01-05A-3 


Interior Trim and Ornamentation—Aerostar 


01-05A-3 


REMOVAL AND INSTALLATION (Continued) 


7. Remove screws retaining windshield garnish 
side mouldings to roof trim front panel and 
remove the mouldings. 


BODY LOCK PILLAR INSIDE 
UPPER FINISH PANEL 


SCREW 
N800944-S2 
(2 REQ’D 
EACH SIDE I 



SCREW 
N800944-S2 
(1 REQ'D 
EACH SIDE) 


WINDSHIELD SIDE 
. GARNISH MOULDING 
103598 (RH) 

103599 (LH) 


WASHER HEAD 
DRILL SCREW' 
381801-S2 


OVAL HEAD 
DRILL SCREW - 
N800942-S2 


WINDSHIELD 
GARNISH SIDE 
MOULDING FLANGE 
COVER ASSEMBLY 
030A48 (RH) 
030A49 (LH) 


WASHER HEAD DRILL SCREW 
381801-S2 

(1 REQ'D EACH SIDE) 


INSTRUMENT PANEL 
END MOULDING 


COWL SIDE 
TRIM PANEL 


INSTRUMENT 
PANEL END 
MOULDING 
104332 


RH SIDE SHOWN 

LH SIDE TYPICAL EXCEPT AS SHOWN 


WASHER HEAD 
DRILL SCREW-56907-S2 
TIGHTEN TO 
2.0-2.9 Nm 
(17-25.5 IN-LB) 
(1 REQ'D LH SIDE) 



U-NUT 

N802538-S100 
LH SIDE 


INSTRUMENT PANEL 
END MOULDING 
104332 



WASHER HEAD DRILL SCREW 
56907-S2 TIGHTEN TO 
2.0-2.9 N m (17-25.5 IN-LB) 



COWL SIDE 
PANEL 


COWL SIDE 
TRIM PANEL 


SECTION A 


WINDSHIELD 
GARNISH SIDE 
MOULDING FLANGE 
COVER ASSEMBLY 
030A48 (RH) 
030A49 (LH) 


WINDSHIELD GARNISH 
SIDE MOULDING 
103598 



TO FRONT OF BODY 

VIEW B' 


R3880-2C 




REMOVAL AND INSTALLATION (Continued) 



8. Remove body side door header rail garnish 
moulding retaining screws. Then, remove the 
moulding. 

9. Remove screws retaining the body lock pillar 
inside finish upper panels (RH and LH) to body. 
Remove the panels. 

10. Remove body side trim panel assembly (RH 
and LH). 

11. On base vans, remove screws along rear edge 
of headliner at roof reinforcement. 

12. Using the Trim Pad Removing Tool from 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry the roof trim panel 
retainers (four clips, it so equipped) from the 
roof trim front panel. 

13. To install, reverse Steps 1 through 12. 

NOTE: Be sure to tighten seat-to-floorpan bolts as 

outlined in Section 01-10, Seating. 


Roof Trim Panel, Rear 
Removal and Installation 

1. Remove rear seats. Refer to Section 01-10, 
Seating. 

2. Remove rear cargo lamp. Refer to Section 
17-02, Interior Lighting. 

3. Remove screws retaining roof A/C duct cover 
to body and remove cover. 

















01-05A-5 


interior Trim and Ornamentation—Aerostar 


01-05A-5 


REMOVAL AND INSTALLATION (Continued) 


Auxiliary Air Conditioning Duct Cover 























01-05A-6 


Interior Trim and Ornamentation—Aerostar 


01-05A-6 


REMOVAL AND INSTALLATION (Continued) 


4. Using the Trim Pad Removing Tool from 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry the roof trim panel 
retainers (four clips) from the roof rear trim 
panel. 

5. Remove body side trim panel assemblies (RH 
and LH), as outlined in this Section. 

6. Raise the liftgate. 


7. Remove rear roof trim panel-to-body retaining 
screws. Remove trim panel. 

8. To install, reverse Steps 1 through 7. 

NOTE: Be sure to tighten seat track-to-floorpan 
retaining bolts as specified in Section 01-10, 
Seating. 


FRONT ROOF 
TRIM PANEL 


ROOF TRIM 



TO FRONT OF BODY 


WITH AIR CONDITIONING 
HIGH OUTPUT 


RH SIDE SHOWN 













01-05A-7 


Interior Trim and Ornamentation—Aeroatar 


O1-05A-7 


REMOVAL AND INSTALLATION (Continued) 


Plastic Interior Mouldings 

The removal and installation procedures for 
plastic interior mouldings are shown in the following 
illustrations. In most instances, one moulding 
overlaps another moulding. If this condition is found, 
it will be necessary to loosen or remove the 
overlapping moulding before removal or the desired 
moulding. 



RSSS6-2B 








Trim Panel-Center Body Pillar—RH Side-XL 
Van Only 




R3847-2C 













01-05A-9 


Interior Trim and Ornamentation—Aerostar 


01-G5A-9 


REMOVAL AND INSTALLATION (Continued) 


Trim Panel-Center Body Panel—LH Side-XL 
Van Only 



55926-S2 
(2 REQ'D) 

TO FRONT OF VEHICLE*^ 



R3857-2A 


















01-05A-10 


interior Trim and Ornamentation—Aerostar 


01-05A-10 


REMOVAL AND INSTALLATION (Continued) 


Trim Panel-Center Body Panel—LH Side-XL 
Van Only 



Moulding-Interior—Van/Wagon 





























01-05A-11 


Interior Trim and Ornamentation—-Aerostar 


01-05A-11 








































01-05A-13 


Interior Trim and Ornamentation—Aerostar _ Q1-05A-13 


REMOVAL AND INSTALLATION (Continued) 


3. Remove two screws retaining side door header 
rail garnish moulding to body and remove 
moulding. 



4. Detach lift assembly from liftgate. 

5. Remove front seat/shoulder safety belt 
retaining bolt (driver's side only) and slip belt 
through slot in body side trim panel assembly. 













01-05A-14 


Interior Trim and OrnanwntattOfvHterostar 


01-05A-14 


REMOVAL AND INSTALLATION (Continued) 


6. Remove screws retaining assist handles and 
remove handles. 


LIFTGATE LIFT ON GATE 
RETAINER ASSEMBLY 
442A42 
TIGHTEN TO 
11-16 Nm 
(8-12 FT-LB) 


LIFTGATE 

ASSEMBLY 


LIFTGATE 
LIFT ASSEMBLY 
406A10 



LIFTGATE RETAINER 
ASSEMBLY-442A42 
TIGHTEN TO 
20-28 N m 
(1S-21 FT-LB) 


LIFTGATE 
LIFT ASSEMBLY 
406A10 


VIEW IN CIRCLE A 



UFTGATE 

SCUFF 

WEATHERSTRIP 

PLATE 

ASSEMBLY 


| 404A07 


M'hi uftgate 

ASSEMBLY 
VIEW A 
''uftgate 
- LIFT ASSEMBLY 
406A10 


SECTION C 


UFTGATE LIFT ON BODY 

RETAINER ASSEMBLY 

434A16 

TIGHTEN TO 

11-16 Nm 

(8-12 FT-LB) 



UFTGATE OVERSLAM 
BUMF’ER ASSEMBLY 
N804461-S 


UFTGATE OVERSLAM 
, BUMPER ASSEMBLY 
N804461-S 


ANTI-CHUCK 
BUMF’ER 
N804256 
(1 REO’D 
EACH SIDE) 


WEATHERSTRIP ASSEMBLY 
LIFTGATE-404A07 


SECTION B 


SECTION B 








01-05A-15 


Interior Trim and Ornamentation—Aerostar 


01-05A-15 


REMOVAL AND INSTALLATION (Continued) 


7. 


8. 


Detach ash receptacle lamp wiring socket 
assembly, if so equipped. 

Remove all screws retaining the body side trim 
panel assembly to body. 


9. Using the Trim Pad Removing Tool from 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry both push pins out of 
their retaining holes (top side of trim panel). 
Remove trim panel. 


LH BODY SIDE TRIM PANEL WITHOUT A/C AND AUXILIARY HEATER 


NOTE: BASE. XL AND XLT 
SHOWN. EXTENDED 
BODY SIMILIAR. 


BODY SIDE 
TRIM PANEL 
FRONT BRACKET 
311A24 


PAN HEAD 
TAPPING SCREW 
55926-S2 

FRONT SAFETY 
BELT ASSEMBLY 


BODY LOCK PILLAR 
INSIDE FINISH PANEL 
UPPER RETAINER (LH) 
24499 


PAN HEAD 
TAPPING SCREW 
55926-S2 
D) 


BODY LOCK PILLAR 
INSIDE FINISH PANEL 
LOWER RETAINER (LH) 
24377 


PAN HEAD 
TAPPING SCREW 
55926-S2 
(2 REQ'D) 



BODY SIDE 
WHEELHOUSE 
TRIM PANEL 
RETAINER 
31495 


BODY SIDE 
TRIM PANEL 
AND ARM REST 
ASSEMBLY (LH) 
31001 


BODY SIDE 
TRIM PANEL AND 
ARMREST ASSEMBLY (LH) 
31001-A BASE AND XL 
31001-B XLT 


SCREW 

382413-S36BX 


DRILL POINT 
SCREW 
N800942-S2 
(10 REQ'D) 


R3831-2D 









Q1-05A-16 


Interior Trim and Ornamentation—Aerostar 


01-05A-16 
























01-05A-17 


Interior Trim and Ornamentation—Aerostar 


01-05A-17 


REMOVAL AND INSTALLATION (Continued) 


Body Side Trim Panel—RH 


Removal and Installation 

1. Remove rear seats. Refer to Section 01-10, 
Seating. 

2. Remove screws retaining coat hooks to body 
side trim panel and remove coat hooks. 

3. Remove screws retaining body side door 
header rail garnish moulding assembly to body 
and remove moulding. 

4. Detach lift assembly from liftgate. 

5. Remove screws retaining assist handles and 
remove handles. 

6. Detach ash receptacle lamp wiring socket 
assembly, if so equipped. 


7. Remove all screws retaining the body side trim 
panel assembly to body. 

8. Using the Trim Pad Removing Tool from 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry both push pins out of 
their retaining holes (to side of trim panel). 
Remove trim panel. 

9 To install, reverse Steps 1 through 8. Be sure to 
tighten seat-to-floorpan bolts to specifications. 
Refer to Section 01-10, Seating. 


















01-05A-19 


Interior Trim and Ornamentation—Aerostat 


01-05A-19 


REMOVAL AND INSTALLATION (Continued) 


2. Remove two screws retaining liftgate inside 
handle assembly to liftgate and remove handle. 

3. Using the Trim Pad Removing Tool form 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry six push pins out of 
their retaining holes (bottom and side of trim 
panel) and remove trim panel. 

4. Remove screws (if any) retaining inside trim 
panel to liftgate. 

5. To install, reverse Steps 1 through 4. 




N6013-1B 



















REMOVAL AND INSTALLATION (Continued) 


2. Remove two screws retaining inside handle 
assembly to liftgate and remove handle. 




3. Using the Trim Pad Removing Tool from 
Rotunda Moulding/Trim Kit 107-00401 or 
equivalent, carefully pry six push pins out of 
their retaining holes (bottom and side of trim 
panel) and remove trim panel. 

4. Remove nine screws retaining inside trim panel 
to liftgate and remove trim panel. 

5. To install, reverse Steps 1 through 4. 



Body Side Wheelhouse Trim Panel 

Removal and Installation 

1. Remove scuff plates. 

2. Remove body side trim panel assembly, as 
outlined. 

3. Remove screws retaining body side 
wheelhouse trim panel and door assembly to 
body and remove the wheelhouse trim panel. 

4. To install, reverse Steps 1, 2 and 3. 


Door Trim Panel-Hi Series 

Removal 

1. Remove the screw retaining the front door trim 
finish panel to the door inner panel. 

2. Remove the screws retaining the front door trim 
panel and armrest assembly to the door inner 
panel. 

3. Remove the screw retaining the door window 
regulator handle and remove the handle and 
washer. Refer to Section 01.11, Glass 
(Glazing), Frames and Mechanisms. 

4. At each plastic clip location, use the Trim Pad 
Removing Tool from Rotunda Moulding/Trim 
Kit 107-00401 or equivalent to carefully pry the 
trim panel away from the door inner panel 
(upward to clear the door release handle, and 
door lock control). Refer to Section 01-14, 
Handles, Locks, Latches and Mechanisms. 
Then, remove the trim panel. 

NOTE: At no time should the trim panel be used to 

pull the clips from the inner panel hoses. 

Installation 

1. Replace any bent, damaged or missing trim 
clips on door trim panel. Position the trim panel 
(after clearing the door release handle and 
doorlock control) to the door inner panel. 
Locate the push pins on the counter sunk holes. 
Firmly push the trim panel at the push pin 
locations to seat each push pin into the hole 
and the door inner panel. 

2. To complete installation, reverse Steps 1-3 as 
outlined in Hi-Series Door Trim Panel, Removal. 


Door Trim Panel—Lo-Series 
Removal and Installation 

1. Remove the screws retaining door trim panel, 
then remove the trim panel. 

2. To install, position trim panel and install 
retaining screws. 




















01-05A-22 


Interior Trim and Ornamentation—Aerostar 


01-05A-22 


REMOVAL AND INSTALLATION (Continued) 


FRONT DOOR ARM REST 
FRONT BRACKET 


FRONT DOOR 
TRIM FINISH 
PANEL-237A22 



SCREW 
N801157-S2 
II REQ'D) 


TO FRONT OF BODY 


PUSH PIN 
N802900-S 
(11 REQ'D 
EACH SIDE) 


VIEW C 


FRONT DOOR 
TRIM PANEL 
AND ARM REST 
ASSEMBLY 
23868 


R.H. DOOR SHOWN 
L.H. TYPICAL 


POWER WINDOWS 


SCREW 
56922-S2 
12 REQ'D 
EACH SIDE) 



FRONT DOOR 
TRIM FINISH 
PANEL W/O 
POWER 
WINDOWS 
237A22 


VIEW A 


POWER DOOR LOCKS 


HEX STAMPED 
NUT 

N800834-S36M 




DOOR LOCK 

SWITCH 

ASSEMBLY 

14963-DRIVER SIDE 

14017-PASSENGER 

SIDE 


VIEW B 




PUSH PIN 
N802900-S 
REQ'D) 


FRONT DOOR TRIM 
PANEL AND ARM REST ■ 
ASSEMBLY-223868 


VIEW C 


FRONT DOOR TRIM 
PANEL AND 
ARM REST 
ASSEMBLY 
23868 



FRONT DOOR TRIM 
PANEL AND 
ARM REST 
ASSEMBLY 
23868 


SECTION D 


R3865-2C 














01-05A-23 


Interior Trim and Ornamentation—Aerostar 


01-05A-23 


REMOVAL AND INSTALLATION (Continued) 


















01-05A-24 


Interior Trim and Ornamentation—Aerostar 


01-05A-24 


REMOVAL AND INSTALLATION (Continued) 


2. Remove the screws retaining the sliding door 
trim panel to the sliding door inner panel, then 
remove the trim panel. Remove screw at ash 
receptacle bezel. 

3. To install, reverse Steps 1 and 2. 








01-05A-25 


Interior Trim and Ornamentation—Aerostar 


01-05A-25 


REMOVAL AND INSTALLATION (Continued) 


Front Carpet/Mat 
Removal 


1. Remove the front seats. Refer to Section 
01-10, Seating. 

2. Remove the screws retaining the RH and LH 
door sill scuff plates and remove the scuff 
plates. 

3. Remove the screws retaining the RH and LH 
cowl side trim panels. 

4. Remove the center safety belt attachments. 
Refer to Section 01-20, Occupant Restraining 
Device. 

5. Remove engine cover. 


6. Grasp the carpet or mat surrounding edge 
beneath the floor shifter boot and gently pull it 
outward and upward away from the boot and 
parking brake boot. Remove the carpet or mat 
from the vehicle. 

NOTE: For vehicles equipped with. automatic 
transmission, remove gear shift bezel. 

Installation 

Reverse Steps 1 through 6. Be sure to tighten 
safety belt center attachment to specifications. 
Refer to Section 01-20, Occupant Restraining 
Device. 


COWL SIDE 
TRIM PANEL 
02349 


U-NUT 

N802539-S100 


PUSH PIN 
389144-S 



LH SIDE 


R3887-2D 
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REMOVAL AND INSTALLATION (Continued) 



Front Door Scuff Plates 
Removal and Installation 

1. Remove screws retaining the RH and LH front 
door scuff plates. 

2. Remove scuff plates. 

3. To install, reverse Steps 1 and 2. 


SCREW 

N800942-S2 


FRONT DOOR 
SCUFF PLATE (STANDARD 
PRODUCTION VANS) 
13208 


SCREW 

N800944-S2 


SCREW 

N800944-S2 


SCREW 
N800944-S2 
(4 REQ'D) 


FRONT DOOR 
SCUFF PLATE (RPO VANS , 
AND STANDARD I 
PRODUCTION WAGONS) 
13208 



TO FRONT OF BODY 


WIRING 

SHIELD 


RH SIDE SHOWN 
VIEW A 



VIEW A 


$ 

;;; 

& -tf , 

wicuie 


VIEWS B AND C 


SCREW 
N800942-S2 



FRONT DOOR 
SCUFF PLATE 
(STANDARD 
PRODUCTION 
VANS) 

13209 

SCREW 

N803721-S2 


WIRING 

SHIELD 


LH SIDE 
VIEW B 


l#&*—r 



ACCESS COVER 
(W/O REMOTE 
FUEL DOOR) 
13282 


SHIELD 


LH SIDE 
VIEW C 


FRONT DOOR 
SCUFF PLATE 
(RPO VANS 
AND STANDARD 
PRODUCTION 
WAGONS) 

13209 


SCREW 

N803721-S2 


R3867-2C 
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REMOVAL AND INSTALLATION (Continued) 


Body Side Door Scuff Plate 
Removal and Installation 

1. Remove screws retaining the body side door 


scuff plate. 

2. Remove scuff plate. 

3. To install, reverse Steps 1 and 2. 


BODY SIDE 

STEP MAT SCREW 
200L88 N801157-SW 

(7 REQ'D) 



SCREW AND WASHER 
• 389419-S2 
(4 REO'D) 


BODY SIDE 

DOOR SCUFF PLATE 

13228 


SIDE STEP 
COVER 
200A18 


BODY SIDE 
DOOR SCUFF PLATE 
13228 



SIDE STEP | 
COVER 
200A20 


BODY SIDE STEP 
SKID STRIP 
20002 


NOTE: REMOVE CARRIER PAPER 
SEFORE INSTALLATION. 


BODY SIDE 
STEP MAT 
200L88 



SCREW 
N801157-SW 
(7 REQ'D) 


VIEW A 


eom-20 
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REMOVAL AND INSTALLATION (Continued) 


Liftgate Scuff Plate 
Removal and Installation 

1. Remove screws retaining the liftgate scuff plate 
and remove scuff plate. 

2. To install, reverse Step 1. 


DRILL POINT 
SCREW 
382413-S9 
(9 REQ'D) 



/ 



LIFTGATE 
SCUFF PLATE 
42264 


LIFTGATE 

SCUFF 

PLATE 

42624 


ORILL POINT 
SCREW „ 
N800942-S2 
(7 REQ'D) 


BODY SIDE 
WHEELHOUSE * 
TRIM PANEL 





HIGH SERIES 


SCREW 
N800944-S55 
(7 REQ'D) 


LOW SERIES 



LIFTGATE 
SCUFF PLATE 
13144 


FRONT OF BODY 


R3824-2D 









Rear Carpet/Mat 
Removal and Installation 

1. Open the liftgate. 

2. Remove the liftgate opening scuff plate. 

3. Remove the sliding door scuff plate. 

4. Remove scuff plate at front and edge of rear 
floor mat/carpet. 

5. Remove rear seats, if so equipped. Refer to 
Section 01-10, Seating. 


6. For all vehicles equipped with rear seats, 
remove attaching screws retaining rear seat 
anchor opening covers to the floor and remove 
the covers. 

NOTE: For vehicles without rear seats, the anchor 
opening covers are held in place with attaching 
screws. 
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REMOVAL AND INSTALLATION (Continued) 


7. Remove carpet/mat assembly. 

8. To install, reverse Steps 1 through 7. 



CLEANING AND INSTALLATION 


The following procedure is recommended fro the 
removal of spots and stains encountered in service. 
It is important that proper cleaning techniques and 
cleaning agents be used to prevent the stain from 
setting or affecting the color and/or flame resistant 
properties of the fabric. 

1. Remove excess staining material from fabric by 
scraping or wiping with a clean cloth. 

2. Identify the staining material if possible. 

3. Clean the fabric as outlined in the following 
procedures. 


Spot Cleaning Stains 

Grease, Oil, Tar, Water Spots, Crayon and 

Lipstick 

1. Spray stain with Spot Lifter C9AZ-19526-A or 
equivalent from a distance of 204-254m (8-10 
inches) as directed per the instructions 
furnished with the can. 

2. Allow the Spot Lifter to dry completely forming a 
white powder on the surface of the fabric. 

3. Brush and vacuum the white powder from the 
surface of the fabric. 

4. If the soiled spot is not removed from the fabric, 
repeat Steps 1, 2, and 3 as necessary. 
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CLEANING AND INSTALLATION (Continued) 


General Stain Cleaning 

Grease, Oil, Tar, Adhesive, Crayon and 

Lipstick 

1. If the stain is still visible after the spot cleaning 
procedure, blot the soiled area with a clean 
cotton cloth saturated with the trichloroethane 
Extra-Strength Spot and Stain Remover (Part 
No. B7A-19521-AA) or equivalent. 

2. Rub in a circular motion while continuously 
exposing clean portion of cloth. 

3. Gradually widen area of application onto edges 
of design , pleat or biscuit. 

4. Repeat Steps No. 1,2 and 3 as necessary. 

5. Wipe cleaned area with clean damp cloth to 
remove any residual cleaner. 


Cleaning Simulated Woodgrain or Plastic 
Interior Trim 

Clean soiled or stained surfaces with Ford Multi- 
Purpose Cleaner B8A-19523-B or equivalent, 
diluted in accordance with label instructions. Apply 
cleaner with a soft cloth. Remove mild abrasions 
(key marks, etc.) on woodgrained surfaces with Ford 
Custom Silicone Gloss B7AZ-19530-AA, Ford 
Custom Paste Wax B4A-19534-AA, or equivalent. 


Cleaning Leather or Vinyl Interior Trim 

Clean leather or vinyl interior trim with Ford 
Leather and Vinyl Cleaner E0AZ-19521-AA or 
equivalent following label instructions. 


Dirt, Dry Soil, Food and Beverages 

1. Apply Rosenthal's 8 to 1 Shampoo, or 
Bisssell's Upholstery Shampoo for Home and 
Auto, or an equivalent with a clean brush or 
sponge as directed on the instructions 
furnished with the container. 

2. Rub in a circular manner until stain is removed. 

3. Gradually widen area of application to edges of 
design, pleat, or biscuit. 

4. Repeat Steps 1, 2, and 3 as necessary. 

5. Rub cleaned area with a damp cloth to absorb 
residual cleaner. 

6. Allow to dry at room temperature. 

NOTE: Spot cleaning as described under Spot 
Cleaning Stains above will be sufficient on fabrics 
which are not excessively soiled. However, to 
maintain a uniform appearance of the seat material 
in the event of a severe soil and stain, the entire seat 
or insert will have to be cleaned to prevent a "ring" 
condition. 

It is advisable to clean all fabric material 
immediately upon detection of soilage. 


Cleaning Interior Window Glass 

If the interior glass surfaces become fogged (i.e. 
covered with an oily, greasy or waxy film) the residue 
should be removed with an ammonia/alcohol glass 
cleaner such as Ultra-Clear Spray Glass Cleaner 
E4AZ-19C507-AA, or equivalent, following the 
directions on the container. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


Modal 

Description 

107-00401 

Moulding/Trim Kit 


CR5239-1A 
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SECTION 01-05B 


Interior Trim and Ornamentation— 
Ranger/Bronco II 
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SPECIAL SERVICE TOOLS.01-05B-24 

VEHICLE APPLICATION.01-05B-1 


VEHICLE APPLICATION 

Ranger and Bronco II vehicles. 


REMOVAL AND INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 


2. Remove assist handle(s), if so equipped. 



3. Remove the windshield upper garnish moulding 
(vehicles without roof trim panels). 

4. Remove the front pillar inside moulding. 


SECTION A 


TO FRONT OF 
BODY 


WINDSHIELD UPPER 
GARNISH MOULDING 
03606 



COWL SIDE 
TRIM PANEL 


VEHICLES WITHOUT ROOF TRIM 


FRONT BODY INSIDE 
PILLAR MOULDING 
25A82 

(WITHOUT ROOF TRIM 
PANELS) 


SCREW 
N610132-S2 
(3 REQ'D) 



WINDSHIELD 
UPPER GARNISH 
MOULDING 
SECTION A 


SCREW 

N801157-S2 

(3 REQ'D EACH SIDE) 


FRONT BODY INSIDE 
PILLAR MOULDING 
'25A82 

(WITH ROOF TRIM PANELS) 


VEHICLES WITH ROOF TRIM PANELS 


R3131-2A 
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REMOVAL AND INSTALLATION (Continued) 



Remove the back window lower garnish 
moulding. 


Remove the rear corner trim panel body as 
outlined in this Section. 


9. Remove the dome lamp lens. 

10. Remove the dome lamp assembly. Refer to 


Section 17-02, Interior Lighting. 
11. Remove the headlining. 



TO FRONT OF BODY 


ROOF TRIM 
PANEL ASSEMBLY 
5196B-OR 
HEADLINING 


Installation 

1. Preshape the new headliner along score marks 
to approximately same shape as old headliner. 

2. To install, reverse Removal Steps 1 through 11. 
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REMOVAL AND INSTALLATION (Continued) 


Moulded Headlining—Bronco II 
Removal and Installation 

1. Remove both sun visors. 

Remove assist handle(s), if so equipped. 

Remove the windshield garnish upper 
moulding. 

Remove the front pillar inside moulding. 
Remove the roof side inner mouldings. 
Remove the coat hook. 

Remove push pin at roof centerline. 

Remove the roof side rear mouldings. 
Remove the liftgate header moulding. 


10. Remove the body side trim panel assembly as 
outlined in this Section. 

11. Remove the rear corner inner finish panel as 
outlined in this Section. 

12. Remove the dome lamp lens. 

13. Remove the dome lamp assembly. Refer to 
Section 17-02, Interior Lighting. 

14. Remove the roof trim panel retainers. 

15. Remove roof trim panel. 

16. To install, reverse Steps 1 through 15. 



Moulded Headlining—Ranger Supercab 
Removal 

1. Remove both sun visors. 

2. Remove assist handle(s), if so equipped. 

3. Remove windshield garnish upper moulding. 

4. Remove front pillar inside moulding. 

5. Remove body side trim panel assembly as 
outlined in this Section. 

6. Remove dome lamp lens. 

7. Remove dome lamp assembly. Refer to 
Section 17-02, Interior Lighting. 

8. Remove headliner. 

Installation 

1. Pre-shape new headliner along score marks to 
approximately same shape as old headliner. 


2. To install, reverse Steps 1 through 8. 



ROOF TRIM 
PANEL ASSEMBLY 
51968 


R3134-1A 
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REMOVAL AND INSTALLATION (Continued) 


Interior Mouldings 
Removal and Installation 

In most instances, one interior moulding overlaps 
another moulding. If this condition is found, it will be 
necessary to loosen or remove the overlapping 
moulding before removal of the desired moulding. 
The installation of the plastic and steel interior 
mouldings is shown, as follows: 




















SECTION A 




























REMOVAL AND INSTALLATION (Continued) 



Corner Trim Panels—Ranger 
Removal 

1. Remove front body pillar mouldiing. 

2. Remove back window garnish lower moulding. 

3. Remove scuff plate. 

4. Disconnect safety belt attachment from floor. 

5. Remove five attaching screws. Remove corner 
trim panel. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position corner trim panel inside vehicle. Install 
five attaching screws to secure corner trim 
panel to vehicle. 

2. Connect safety belt attachments to floor; Refer 
to Section 01 -20, Occupant Restraining Device, 
for procedures and torque specifications. 


ROOF SIDE 
GARNISH MOULDING 




R3040-2E 


Comer Trim Panels—Bronco II 
Removal 

1. Remove luggage cover and retainer if so 4. Remove liftgate scuff plate. 

equipped. 5 Remove all body side trim panel retaining 

2. Remove front and rear side garnish moulding. screws, if so equipped. 

3. Remove liftgate header moulding. 


3. Install scuff plate. 

4. Install -back window garnish lower moulding. 

5. Install front body pillar moulding. 
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REMOVAL AND INSTALLATION (Continued) 
























REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position body side trim panel inside vehicle. 
Insert safety belt floor attachment through 
opening in panel, if so equipped. 

2. Install safety belt attachment to floor. Refer to 
Section 01-20, Occupant Restraining Device. 

3. Install body side panel, if so equipped. 

4. Install liftgate scuff plate. 

5. Install liftgate header moulding. 

6. Install front and rear side garnish mouldings. 

7. Install luggage cover and retainer, if so 
equipped. 


Body Side Trim Panel Assembly 

Ranger Supercab 

Removal 

1. Remove luggage cover and retainer. 



SCREW LUGGAGE 

N803247-S2 COVER 

(2 REQ'D) 45440 


RS250-1A 


2. Remove roof side inner moulding. 

3. Remove coat hook. 

4. Remove back window garnish lower moulding 
assembly. 



5. Remove scuff plate. 

6. Disconnect safety belt attachment from floor. 

7. Remove jack cover. 

8. Remove utility tray. 

9. Remove seven attaching screws and one push 
pin securing body side trim panel assembly. 
Remove body side trim panel assembly. 


Installation 

1. Position body side trim panel assembly inside 
vehicle. Install seven attaching screws and one 
push pin to secure side trim panel to vehicle. 

2. Install jack cover and utility tray. 

3. Connect safety belt attachment to floor. Refer 
to Section 01-20, Occupant Restraining Device, 
for procedures and torque specifications. 

4. Install scuff plate. 

5. Install back window garnish lower moulding 
assembly. 

6. Install roof side inner moulding. 

7. Install luggage cover and retainer. 
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REMOVAL AND INSTALLATION (Continued) 


Back Trim Lower Panel Assembly 

Ranger Supercab 

Removal 

1. Remove body side trim panel assembly as 
outlined. 

2. Remove five lower trim panel attaching screws. 

3. Remove back trim lower panel assembly. 

Installation 

1. Reverse Steps 1, 2 and 3. 




RS2S3-1B 

















REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Replace any bent, damaged, or missing push 
pins on the door trim panel. Position the trim 
panel to the door inner panel, locating the push 
pins in the countersunk holes. Firmly push the 
trim panel at the push pin locations to seat each 
push pin into the holes in the door inner panel. 

2. To complete installation, reverse Steps 1 
through 4 as outlined under Door Trim Panel 
Removal. 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Door Vent Valve 
Removal 

1. Remove door trim panel as outlined. 

2. Remove four screws attaching vent valve to 
door inner panel, and remove valve. 



56910-S2 
(4 REQ'O) 

(0094-1A 


Installation 

1. Position vent valve on door inner panel and 
install attaching screws. 

2. Install door trim panel as outlined. 


Front Carpet/Mat—Ranger 
Removal and Installation 

1. Remove the seat(s). Refer to Section 01-10, 
Seating. 

2. Remove the screws retaining the RH and LH 
door sill scuff plates and remove the scuff 
plates. 


DOOR SCUFF 
PLATE-13208 


SCREW 
382413-S55 
(5 REQ'D) 



FRONT OF 
VEWCLE 


DOOR SCUFF 

DOOR SCUFF 

PLATE-13208 

PLATE 13208. ^THERSTRIP 

\ , 

ASSEMBLY 

FLOOR \ A 

SCREW _ / 

““UfiL 

FL00R 

fn 

SCREW 

RETAINER 

SECTION A 

SECTION B 


R3048-1C 



SCREW 
(4 REQ'D) 


SECTION A ^ RETAINER 


R3049-1D 
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REMOVAL AND INSTALLATION (Continued) 


Remove the screw, retainer, or push pins, as 
required retaining RH and LH cowl side trim 
panels and remove the trim panels. 


COWL SIDE 
TRIM PANEL 
02345 


WEATHERSTRIP 


'rii^ 


PUSH PIN 
02734-S 


COWL SIDE 
TRIM PANEL 
02348 


R.H. SIDE 


L.H. SIDE 


PUSH PIN 
389144-S 



WEATHERSTRIP 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove the carpet or mat. 

7. To install, reverse Steps 1 through 6. Be sure to 
tighten safety belt center attachment to 
specifications. Refer to Section 01-20, 
Occupant Retraining Device. 



4. For units with carpet, remove the center safety 
belt and jack stowage attachment. Refer to 
Section 01-20, Occupant Restraining Device. 

5. Grasp the carpet or mats surrounding the edge 
beneath the floor shifter boot and pull it outward 
and upward away from the boot. 
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REMOVAL AND INSTALLATION (Continued) 



Floor Carpet and Mat Assembly-Ranger 
Supercab 

Removal 

1. Remove seat(s). Refer to Section 01-10, 
Seating. 

2. Remove screws retaining RH and LH door sill 
scuff plates. Remove scuff plates. 

3. Remove screws retaining RH and LH cowl side 
trim panels. Remove trim panels. 


4. For units with carpet, remove center safety belt 
and jack stowage attachments. Refer to 
Section 01-20, Occupant Restraining Device. 

5. Remove body side trim panel assembly. 

6. Remove five attaching screws retaining back 
trim lower panel assembly. Remove panel. 











REMOVAL AND INSTALLATION (Continued) 


7. Grasp carpet or mat surrounding edge beneath 
floor shifter boot and pull it outward and upward 
away from boot. 


8. Remove carpet or mat. 
NOTE: Remove gear shift bezel. 




GEAR SHIFT 
' BOOT ASSEMBLY 




VIEW A 





CARPET 

ASSEMBLY 





BOOT 

ASSEMBLY 


CARPET 

ASSEMBLY 

13000 

(MAT SIMILIAR) 


CUT OUT 
FOR REAR SEAT 


FOR MANUAL TRANSMISSIONS 
VIEW A 


Installation 

1. To install, reverse Steps 1 through 8. Ensure 
that safety belt center attachments are 
tightened to specifications. Refer to Section 
01-20, Occupant Restraining Device. 


Front Carpet/Mat—Bronco II 

Removal and Installation 

1. Remove the front seats. Refer to Section 
01-10, Seating. 

2. Remove the rear seats. Refer to Section 01-10, 
Seating. 

3. Remove the screws retaining the RH and LH sill 
scuff plates and remove the scuff plates. 

4. Remove the screws retaining the RH and LH 
cowl side trim panels. 

5. Remove the center safety belt attachments. 
Refer to Section 01-20, Occupant Retraining 
Device. 


6. Grasp the carpet or mat surrounding edge 
beneath the floor shifter boot and pull it outward 
and upward away from the boot. Remove the 
carpet or mat from the vehicle. 

NOTE: For vehicles equipped with automatic 
transmission, remove gear shift bezel. 

7. To install, reverse Steps 1 through 6. Be sure to 
tighten safety belt center attachment to torque 
specifications. Refer to Section 01-20, 
Occupant Restraining Device. 



FRONT FLOOR 
CARPET ASSEMBLY 
13000 


MANUAL TRANSMISSION 
(AUTOMATIC TRANSMISSION TYPICAL) 

R3141-1A 
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REMOVAL AND INSTALLATION (Continued) 


Rear Carpet/Mat—Bronco II 
Removal and Installation 

1. Open the liftgate. 

2. Remove the liftgate opening scuff plate. 




R3063-2C 


3. On vehicles with a rear seat, slide the carpet 
forward to disengage the carpet or the carpet 
J-strip retainer. 

To install, reverse Steps 1, 2 and 3. Be sure to 
engage the J-strip with the J-strip retainer. 


4. 









REMOVAL AND INSTALLATION (Continued) 
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CLEANING AND INSPECTION 


The following procedure is recommended for the 
removal of spots and stains encountered in service. 
It is important that proper cleaning techniques and 
cleaning agents be used to prevent the stain setting 
of affecting the color and/or flame resistant 
properties of the fabric. 

1. Remove excess staining material from fabric by 
scraping or wiping with a clean cloth. 

2. Identify the staining material if possible. 

3. Clean the fabric as outlined in the following 
procedures. 


Spot Cleaning Stains 

Grease, OH, Tar, Water Spots, Crayon and 

Lipstick 

1. Spray stain with Spot Lifter C9AZ-19526-A or 
equivalent from a distance of 204-254 m (8-10 
inches) as directed per the instructions 
furnished with the can. 

2. Allow the Spot Lifter to dry completely forming a 
white powder on the surface of the fabric. 

3. Brush and vacuum the white powder from the 
surface of the fabric. 

4. If the soiled spot is not removed from the fabric, 
repeat Steps 1, 2 and 3 as necessary. 


General Stain Cleaning 

Grease, Oil, Tar, Adhesive, Crayon and 

Lipstick 

1. If the stain is still visible after the spot cleaning 
procedure, blot the soiled area with a clean 
cotton cloth saturated with the trichloroethane 
Extra-Strength Spot and Stain Remover (Part 
No. B7A-19521-AA) or equivalent. 

2. Rub in a circular motion while continuously 
exposing clean portion of cloth. 

3. Gradually widen area of application onto edges 
of design, pleat, or biscuit. 

4. Repeat Steps No. 1,2 and 3 as necessary. 

5. Wipe cleaned area with clean damp cloth to 
remove any residual cleaner. 


Dirt, Dry Soil, Food, and Beverages 

1. Apply Rosenthal's 8 to 1 Shampoo, or Bissell's 
Upholstery Shampoo for Home and Auto, or an 
equivalent with a clean brush or sponge as 
directed on the instructions furnished with the 
container. 

2. Rub in a circular manner until stain is removed. 

3. Gradually widen area of application to edges of 
design, pleat, or biscuit. 


4. Repeat Steps 1, 2 and 3 as necessary. 

5. Rub cleaned area with a damp cloth to absorb 
residual cleaner. 

6. Allow to dry at room temperature. 

NOTE: Spot cleaning as described under Spot 
Cleaning Stains above will be sufficient on fabrics 
which are not excessively soiled. However, to 
maintain a uniform appearance of the seat material 
in the event of severe soil and stain, the entire seat 
or insert will have to be cleaned to prevent a "ring" 
condition. 

It is advisable to clean all fabric material 
immediately upon detection of soilage. 


Cleaning Simulated Woodgrain or Plastic 
Interior Trim 

Clean soiled or stained surfaces with Ford Multi- 
Purpose Cleaner B8A-19523-B or equivalent, 
diluted in accordance with label instructions. Apply 
cleaner with a soft cloth. Remove mild abrasions 
(key marks, etc.) on woodgrained surfaces with Ford 
Custom Silicone Gloss B7AZ-19530-AA, Ford 
Custom Paste Wax B4A-19534-AA, or equivalent. 


Cleaning Leather or Vinyl Interior Trim 

Clean leather or vinyl interior trim with Ford 
Leather and Vinyl Cleaner E0AZ-19521-AA or 
equivalent, following label instructions. 


Cleaning Interior Window Glass 

If the interior glass surfaces become fogged (i.e. 
covered with an oily, greasy or waxy film) the residue 
should be removed with an ammonia/alcohol glass 
cleaner such as Ultra-Clear Spray Glass Cleaner 
E4AZ-19C507-AA, or equivalent, following the 
directions on the container. 


SPECIAL SERVICE TOOLS 


ROTUNDA equipment 


Model 

Description 

107-00401 

MoWngTrim Kit 


CR4673-1A 
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CLEANING AND MAINTENANCE (Continued) 


Body Maintenance 

Regular body maintenance preserves the 
vehicle's appearance and reduces the cost of 
maintenance during the life of the vehicle. The 
following steps are suggested as a guide for regular 
body maintenance. 

1. Vacuum the interior thoroughly and wash the 
vehicle. 

2. Check all openings for water leaks, and seal 
where necessary. 

3. Inspect loose weatherstrips for width of 
channel. Crimp as required to ensure retention 
by body flange. 

4. Replace all door and liftgate weatherstrips 
which are unfit for service. 

5. Replace all cracked, fogged, or chipped glass. 

6. Align the hood and doors, if necessary. 

7. Inspect the windshield wiper blades and 
replace them, if necessary. 

8. Tighten the sill plate and garnish moulding 
screws. 

9. Clean the seats, door trim panels, and 
headlining. 

10. Touch up or paint chipped or scratched areas. 

11. Periodically clean holes located on the 
underside of each rocker panel, quarter panel, 
and door. 


Rustproofing Compounds 

The flexible plastic and/or rubber-like parts and 
rigid plastic bumper components may be 
damaged by rustproofing compounds. If 
rustproofing oversprays, drips, or runs are allowed 
to remain, these parts may exhibit surface swelling, 
distortion, or deterioration. If the vehicle has been 
rustproofed, inspect and clean with a hi-flash 
naphtha-wetted cloth. Wipe completely dry. Inspect 
frequently as rustproofing may run or drip for some 
time after installation, especially in hot weather. 


REPAIR OPERATIONS 


Figerglass Repair 

Safety Precautions 

Always use rubber gloves or the special hand 
cream supplied with epoxy resin repair kits. 

REMOVE ANY RESIN FROM HANDS AS SOON 
AS POSSIBLE AND PARTICULARLY BEFORE 
THE MIXTURE STARTS TO GEL Any resin that 
adheres to the hands may be removed with lacquer 
thinner followed by a thorough washing with soap 
and water. 

Use a respirator when grinding the fiberglass 
surface and use a vacuum attachment when 
operating a belt sander. 

Always work in a well ventilated area in order to 
avoid possible toxic fumes that may result from 
using resin mixtures. Exercise care so as not to get 
any resin on clothing. 

Keep all materials, utensils and the work area 
clean and dry as resin repairs involve chemical 
reactions. Any dirt, foreign material or moisture may 
upset the chemical reaction and result in an 
unsatisfactory repair. 

Repair Procedure 

Grind or sand away all loose or broken material at 
the damaged area. Scuff sand the surface 
approximately 25.4mm (1 inch) around the area to 
provide a good bonding surface. Ensure the surface 
to be repaired is clean, dry, oil and paint free. 

For cracks, form a shallow V-shape along the 
crack with a file or grinder. Fill the area with a good 
quality polyester or epoxy body repair compound. 
Follow the manufacturer's directions with regard to 
mixing procedures. Allow the compound to harden 
and then sand smooth. If the surface is not level or 
smooth, use an additional filling and sand to a final 
smooth finish. 

For larger broken areas use fiberglass cloth (five 
layers) impregnated with the resin, to cover the area. 
Overlap the damaged portion by 25.4-50.8mm (1-2 
inches). When the material has hardened, file or 
grind and sand smooth. If low spots exist, fill them 
with resin mixture to which short fibers cut from the 
fiberglass cloth have been added. Add enough of 
the cloth to form a putty-like resin mixture. 


Painting 

After the desired repaired surface has been 
obtained, prime and paint the surface in the normal 
manner. 
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Front Valance and Lower Side Moulding 
Aerostar, Ranger and Bronco II 

Bronco II and Aerostar 

The Bronco II vehicle with XLS trim has a large 
plastic front valance panel and wide plastic lower 
body side mouldings. The parts are moulded from 
an LRM polyurethane elastomer. 


AEROSTAR 


TAPE-VINYL FOAM 
(ESB-M3G77-A) 


FRONT 

BUMPER 


SHOULDER 
SCREW 
N803574-S102 
(3 REQ'OIV 
9-14 N-mJL 
(7-10 FT-LBI 


PLASTIC 

RIVET 

N803043-S 


LICENSE PLATE 
CONTAINER 
17A386 







LICENSE PLATE 
BRACKET-17A385 


PUSH PIN 
N803362-S 


FRONT 

f BUMPER 

BRACKET 

I SPRING NUT 

HI - N800854-S100 

(4 REQ’D! 

___ FRONT BUMPER 

, _ .COVER ASSEMBLY 

/ 17D967 

f SHOULDER BOLT 
N803573 

_(4 REQ'D) 

' =5 — 9-14 N-m 
17-10 FT-LB) 

VALANCE PANEL 
„(AIR DEFLECTOR) 

11001A06 
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REPAIR OPERATIONS (Continued) 


FRONT 

BUMPER 



VALANCE 

PANEL 


SCREW AND WASHER 
N805263-SS4B 
4-6 N m 
(3-4 LB) 


RIVET 

N803043 


SCREW 


RANGER/BRONCO H 


NUT AND WASHER 
N621946-S64 
N621946-S54 
40-60 N-m 
(29-44 FT-LB) 



VALANCE PANEL 
17B635 


LICENSE PLATE 

BRACKET 

17N397 


SCREW AND 
WASHER 
(7 REQ'D) 


N5686-2A 


The following repair procedures can be used on damage such as gouges, tears, or punctures where 

the valance panel or any of the lower body side substrate material is missing and fill material is 

mouldings. Repair Procedure A is used to repair cuts required, 
or cracks. Repair Procedure B is used to repair 



N4477-B 












NOTE: The illustrations shown are typical, showing 
the damage and method of repair. 

NOTE: Because the parts can be removed with 
ease, they should be repaired off the vehicle. Holes 
as large as approximately 76mm (3 inches) in 


Procedure B-Substrate Holes, Gouges and 
Tears (Substrate Material Removed) 

1. Wipe damaged area with Silicone and Wax 
Remover to ensure clean surfaces. 

2. Using a grinder or sanding block with No. 36 
Disc or Coarse Abrasive Paper, grind or abrade 


diameter can be satisfactorily repaired. The location 
of the damage must, however, be such that the 3M 
Auto Body Repair Tape 6930 or equivalent backup 
tape will support the patch properly and allow the 
repair to match the original contours of the panel. 


away sufficient substrate material around the 
damaged area to maximize adhesion of repair 
material. After initial grinding, the three basic 
types of repair should appear as shown here. 



Procedure A-Substrate Cuts or Cracks 
(Substrate Material Not Removed) 

1. Wipe repair area with Silicone or Wax Remover 
to clean surfaces. 

2. Apply a thin coating of 414 Adhesive D7AZ- 
19554-B or equivalent to one surface of the cut 
or crack. Position the surfaces very carefully 
together in their original position. Quickly and 
firmly press the two surfaces together for at 
least one minute. Good bond strength is 
developed after one minute but maximum 
strength requires three to twelve hours cure 
time. Note the precautions on adhesive 
container. 

3. If the part did not have paint damage and was 
properly positioned, painting may not be 
required. However, if painting is necessary, 
proceed as follows: 

NOTE: Elastomeric Additive is for industrial use only 
by qualified personnel. It is not intended for the 
general public. 

a. Scuff-sand the repair area with a sanding 
block and No. 400 paper. Be careful not to 
sand through the color coat surface. 


Usually, dulling the surface is sufficient. 
Wipe off the area with a clean, dry cloth or 
blow off with an air gun. 

Wipe the sanded surface with Silicone and 
Wax Remover. 

Refinish as outlined. 
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REPAIR OPERATIONS (Continued) 


5. Flame-treat the exposed substrate repair area 
to improve adhesion. A propane torch with a 
25mm (1-inch) long blue flame kept moving 
over the surface until the exposed substrate is a 
light brown color is sufficient. Minimum paint 
damage will result if the flame is kept moving. 



6. Wipe the underside of the repair area with 
Silicone and Wax Remover, and apply Auto 
Body Repair Tape 3M 6930 or equivalent to 
underside of repair area to backup patch 
material. 



7. Using 3M® Structural Adhesive Tube Kit 8101 
or equivalent, mix the filler material. Carefully 
follow the instructions on the tubes and the kit 
container to ensure correct mixing and 
application of the patch material. 

NOTE: To prevent air bubbles during mixing, the 
components should be scraped together with 
downward pressure and spread thinly on the non¬ 
absorbent mixing board. Adhesive should be used 
within two minutes after mixing. Observe safety 
precautions when handling adhesive. 



9. In restoring the contour, spread from edges 
toward center, filling all low areas. If voids, 
bubbles or low areas occur, mix more adhesive 
and apply to repair. 























REPAIR OPERATIONS (Continued) 


10. Heat lamps or guns may be used to speed 
drying. However, as excessive heat may 
damage the substrate, do not use lamps closer 
than 1-1.5 meters (4-5 feet) from repair area. 
Do not use heat guns at 88-98° (190-210°F) for 
longer than 20 minutes. An inexpensive 
cooking thermometer can be used. 

NOTE: The adhesive can be sanded after the 
20-minute heat (lamp or gun) cure or after on hour at 
room temperature of 22° (72°F). 


12. Examine the finish sanded repair and fill any 
bubbles, holes or low spots with additional 
adhesive. 




NOTE: Spot or glazing putty cannot be used for 
elastomeric (soft) grille opening panel repair. 

13. The entire panel surface must be scuff sanded 
(orbital- type disc or block) with No. 320 Disc or 
paper. 


11. Grind or block sand down to correct contour. 
Grind with a No. 240 Disc, followed by a No. 320 
Paper, followed by a No. 400 Wet or Dry Paper. 

NOTE: Sanding in two directions tends to lift edges 
and spoil the service. 




14. Clean repair area by blowing off with an air gun. 



























REPAIR OPERATIONS (Continued) 











REMOVAL AND INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 


Radiator Grille—Ranger and Bronco II 

Removal 

1. Remove five plastic retainers across top of 
grille. 

2. Remove two screws attaching grille to 
headlamp housing. 

3. Using flat blade screwdriver or similar tool, 
depress spring tabs at the lower outboard 
openings and detach grille from headlamp 
housings. 

4. Remove grille from vehicle. 


Installation 

1. Position grille to vehicle, centering grille 
between headlamps. 

2. Snap lower tabs into rectangular slots in 
headlamp housing. 

3. Install screws attaching grille to headlamp 
housing. 

4. Install five plastic retainers across top of grille. 


RIVET 

N804570-S 

(1 REQ'D EACH SIDE) 


RANGER/BRONCO N 


SCREW AND WASHER 
N606676-S36 


RADIATOR 
UPPER DEFLECTOR 
8327 


GRILLE 

8200 



DEPRESS 

TABS 


FILLER 
ASSEMBLY ' 

17E902 front STONE 
DEFLECTOR 
17A878 


SCREW AND WASHER 
N606676-S36 


U-NUT 

N623332-S100 
(4 REQ'D) 


N5SS3-2A 
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REMOVAL AND INSTALLATION (Continued) 



Splash Shield 

Ranger 



Removal 

Installation 

1. Remove one bolt attaching body side panel 

1 . 

Loosely install a bolt attaching the body side 

brace to body. 


panel brace and splash shield to the body side 

2. Remove two screws retaining splash shield to 


panel as shown. 

wheelhouse panel and remove splash shield. 

2. 

Position splash shield to body side panel. Install 
two splash shield-to-wheelhouse panel 
retaining screws. 


3. 

Tighten brace mounting bolt to 17-27 N-m (13- 
19 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Bronco II 

Removal and Installation 

1. Remove two push pins attaching spacer and 
splash shield to rear floor cross sill 
reinforcement plate. Remove splash shield 
from vehicle. To install, reverse this procedure. 



' SPLASH 
fc $HIELO 
ASSEMBLY 
28344 


REAR FLOOR 
CROSS SILL 
REINFORCEMENT 
PLATE 


LH SIDE SHOWN 
RH SIDE TYPICAL 



Exterior Mouldings 

Removal and Installation 

Before removing the exterior mouldings, 
determine (by the type of retainer used) if it is 
necessary to remove an interior trim panel. If a weld 
stud is distorted or broken off, it should be replaced 
with a screw (379560-5101). 

NOTE: Aerostar body side trim and emblems are 
held in place with pressure sensitive tape. 


Removal/Repair of Misapplied Adhesive 
Body Side Mouldings/Nameplates 

1. Completely clean (isopropyl alcohol and clean 
soft cloth) sheet metal surface area around 
moulding. 


MASKING 

TAPE 



MOULDING 


N5686-1A 


Before removing moulding, mark moulding 
location on top and each end of moulding with 
masking tape. Do not heat moulding or sheet 
metal surface, this only increases the adhesion. 
Cold temperatures, zero and below allow easier 
removal of moulding. 

Using a nylon wedge, start at rear of door 
wedging nylon tool between moulding an door. 
At the same time, pull moulding away with 
steady tension. Remove and replace one 
moulding at a time. 

Once a few inches of moulding are free, grip 
moulding with both hands and pull the moulding 
slowly toward the front of vehicle, being careful 
not to damage paint or sheet metal surface. 

Not all of the tape will come off with moulding, 
white or gray acrylic tape is most easily 
removed by gently stretching. Grip tape at one 
end lifting and pulling away slowly about 1/2 
inch at a time, then grip and pull again. Small 
pieces can be removed by rolling with thumb 
across sheet metal surface. 

When all tape is removed, wipe area with 
isopropyl alcohol and clean soft cloth, assuring 
that all tape residue and road dirt is removed. A 
clean surface is required for application of new 
moulding. Should paint surface be damaged 
during moulding removal, surface should be 
repaired using paint repair procedure. 

New moulding is now ready to be applied. Start 
at front of door moulding, pull back tape 
protective liner approximately 3/4 inch (do not 
touch or contaminate tape surface). Line 
moulding up with marks on masking tape at rear 
of door and press gently forward on door 
removing protective liner as you proceed 
forward. Be sure part is lined up correctly; once 
tape sticks, part cannot be removed. Mouldings 
should not be installed on vehicle unless sheet 
metal surface temperature exceeds 80°F 
(27°C) and moulding is at 70°F minimum. 

Remove masking tape, wipe area under 
masking tape with isopropyl alcohol to remove 
residue. 

Press moulding on with hand roller applying a 
minimum of 20 P.S.I. pressure to assure 
positive tape adhesion. 
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REMOVAL AND INSTALLATION (Continued) 























REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


FRONT FENDER 
LOWER SIDE 
MOULDING ASSEMBLY 
16C068 


FRONT FENDER 
NAME PLATE 
16B114 



LOWER BODY 
REAR CORNER 
I MOULDING ASSEMBLY 
27720 


1B62 


EMBLEM 

16C144 


FRONT FENDER LOWER 
SIDE-RERA MOULDING' 
ASSEMBLY-16C054 


DOOR OUTSIDE 
LOWER MOULDING ' 
ASSEMBLY-20780 


SHORT BOX SHOWN 
LONG BOX SIMILAR 


GT NAME PLATE 

—- 18705 SCREW AND 





TAILGATE OUTSIDE 
FINISH PANEL 
942507 



SPECIAL SERVICE TOOLS 


LOWER FRONT 
V BODY SIDE 
MOULDING 
29426 


LOWER REAR 
BODY SIDE 
MOULDING-291C86 



N5224-2D 


107-00600 
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SECTION 01-09 Rear View Mirrors 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco Vehicles. 


DESCRIPTION AND OPERATION 


Mirrors—Inside 
Conventional Rear View Mirror 

The inside mirror is a windshield mounted, hand 
set day/night mirror. 

Electronic Day/Night Mirror 

The electronic day/night mirror will change from 
the normal position to the non-glare position when 
glare reaches the mirror. The non-glare mirror 
function operates only at night, and has a limited 
function at dusk or dawn. The small green LED (light 
emitting diode) will light to indicate the non-glare 
position after a short delay. The day starts when 
lare goes away. The delay prevents excessive 
ipping of the mirror as traffic moves behind and 
around the vehicle, or on rolling hills and curves. 

Mirror sensitivity can be adjusted by turning the 
DISTANCE dial on the lower LH corner to any 
position between NEAR and FAR. Far is the most 


sensitive setting. Bright headlamps far away will 
cause the mirror to automatically switch. At the 
NEAR setting, bright headlamps will have to be 
closer to switch the mirror. 

The electronic mirror also measures the 
brightness of the light in front of the vehicle. It 
automatically makes a correction in the glare trip 
level selected on the Distance dial. The mirror may 
be turned off in either the normal or non-glare 
position. 

THe electronic day/night mirror incorporates two 
light sensors (photocells). The rear glare sensor is 
located inside a window on the lower RH half of the 
mirror control panel between the green LED and 
OFF-AUTO switch. The light sensor which 
determines outside light level is located on the 
backside of the mirror case. 
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DESCRIPTION AND OPERATION (Continued) 


When the mirror is in the AUTO position, it 
automatically locks in the day position whenever the 
vehicle is placed in REVERSE. This safety feature 
ensures a bright, clear view in the mirror when 
backing up. 



MIRROR 

HOUSING 

0013 




REAR VIEW 


BRACKET 

ASSEMBLY BRACKET 

0091 ASSEMBLY 



K882S-2C 


Mirrors—Outside 

Dual Electric Remote Controlled Outside Rear 
View Mirrors 

The control switch fro the dual electric mirrors is 
located in the upper front area of the driver's door 
trim panel. The same switch controls both the LH 
and RH mirrors. 

Mirror position may be adjusted by first moving the 
mirror selector switch to the L or R position. Then, 
adjust the mirror with the four directional switches 
surrounding the mirror selector. 

When not adjusting, the selector switch should be 
kept in center position to avoid inadvertent 
adjustment. 


FOUR DIRECTIONAL 
CONTROLS 
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Conventional Rear View Mirror 

The outside mirrors are manually operated. 
Western Low Mount Swing Away mirrors also 
available. 
















DIAGNOSIS AND TESTING 


Electronic Day/Night Mirror 

The following diagnostic procedure must be 
performed with the transmission in PARK, ignition in 
RUN position and the mirror switch in the AUTO 
position. 

Check mirror operation by covering up the 
photocell on backside of the mirror case with a black 
cloth and, using a flashlight, shine the light on the 
photocell window on the lower RH half of the mirror 
control panel. The mirror should cycle from normal 
to non-glare. When the light is taken off the 
photocell and the cloth is removed, the mirror 
should return to the normal position after a time 
delay of approximately five to fifteen seconds. 

NOTE: If backup lamp switch is malfunctioning 
(stuck in the closed position-backup lamps on) the 
mirror will not function. 

Perform the following teat with the transmission in 
PARK and ignition switch in the RUN position if 
mirror does not operate properly: 

1. Check for a blown fuse. If a fuse is blown, 
replace and retest the mirror for correct 
operation. 

2. If fuse is OK, remove electrical connector from 
rear of mirror. 

3. Check if voltage is present between the 298 
and 57 circuits at the harness connectors. 

4. If no voltage, check across circuit 298 to a know 
good ground to determine which circuit is open, 
and service as required. 

5. If voltage is present, carefully and securely plug 
mirror 'feed' connector into back of mirror and 
again check for correct operation. 

6. If mirror does not operate correctly, check 
mirror on bench using an outside power source. 

7. Replace mirror if it does not operate properly. 


ELECTRONIC DAY/NIGHT MIRROR WIRING SCHEMATICS 
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DIAGNOSIS AND TESTING (Continued) 

Dual Electric Remote Controlled Outside Rear 
View Mirrors 

Logic Table-Power Mirror 


VEHICLE WIRE HARNESS 



TO POWER MIRROR'S SWITCH ASSEMBLY 


POWER NRROR LOOK T»«£ 



N737S-2C 
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SWITCH 




















DIAGNOSIS AND TESTING (Continued) 


REMOVAL AND INSTALLATION 


Mirrors, Power 

Both RH and LH Mirrors Do Not Operate 

1. Check 15 amp courtesy lamp fuse in panel and 
replace if blown or damaged. 

2. If fuse is OK, remove switch assembly and 
check if power is available at harness 
connector to switch using a Rotunda Model 
007-00001 Digital Volt-Ohm Meter of 
equivalent, across circuits 54 LG/Y and 57 BK. 

3. If no power, check across 54 LG/Y to a known 
good ground. 

4. Trace back through circuit 54 LG/Y and correct 
problem. 

5. If power is OK across circuits 54 LG/Y and 57 
BK, check if switch is damaged by jumping 
across appropriate circuits shown in switch 
logic table. 

6. If mirrors can be operated by bypassing switch 
as described in Step 5, then replace damaged 
switch. 


Either RH or LH Mirror Does Not Operate 

1. Remove door trim panel and verify that harness 
is connected to mirror. 

2. Using a Rotunda Model 007-00001 Digital Volt- 
Ohm Meter or equivalent, check continuity of 
circuits in harness connector to mirror by 
operating switch. 

3. If circuit check does not show continuity, trace 
circuit to connector. 

4. If circuit continuity and logic is correct, replace 
mirror assembly. 


Either RH or LH Mirror Does Not Function or 

Functions at Variance With System Logic 

1. Remove front door trim panel on vehicle side 
experiencing malfunction. 

2. Using a Rotunda Model 007-00001 Digital Volt- 
Ohm Meter or equivalent, verify circuit logic at 
harness connector to mirror with switch 
operation. 

3. If OK, replace mirror. 

4. If not OK, check if OK at switch connector. 

5. If OK at switch, trace along harness to 
determine where cross circuitry took place and 
connect. 


Mirrors—inside 
Conventional Rear View Mirror 
Removal 

1. Loosen the mirror assembly-to-mounting 
bracket set screw. 

2. Remove the mirror assembly by sliding upward 
and away from the mounting bracket. 


WINDSHIELD 


VINYL PAD 


MIRROR 

ASSEMBLY 


TIGHTEN TO 
1.1-2.3 Nm 
(10-20 IN-LB) 





DAY/NIGHT 

LEVER 

MIRROR 

MOUNTING 

BRACKET 


L4764-1A 

Installation 


1. Attach the mirror to the mounting bracket and 
tighten the set screw to 1.1-2.2 N-m (10-20 


Mounting Bracket Installation 

1. Locate and mark the mirror mounting bracket 
location on the outside surface of the 
windshield with a wax pencil. 

NOTE: If the clear vinyl wafer remained on the 
windshield glass, apply low heat (heat gun) until the 
water softens. Peel the vinyl wafer from the glass 
taking care not to scratch or mar the glass surface. 

2. Thoroughly clean inside of the windshield with 
mild abrasive cleaning powder and clean cloth 
saturated in alcohol to remove old adhesive. 
Then, use a paper towel and remove all cleaner 
from the windshield. Do not contaminate 'clean 
area.’ 

3. Use fine sandpaper on mirror mounting bracket 
to lightly scuff the surface. Wipe clean with 
alcohol moistened cloth. 
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REMOVAL AND INSTALLATION (Continued) 


4. If vinyl wafer is still adhered to the mounting 
bracket, use low heat (heat gun) until the wafer 
softens and peel it off. Roughen the bonding 
surface of the mounting bracket with fine grit 
sandpaper. Then, wipe the surface clean with a 
paper towel soaked in alcohol. Do not 
contaminate 'cleaned' bracket. 

5. Using the applicator, apply a generous amount 
of adhesive from Rear View Mirror Adhesive 
D9A2-19554-CA or equivalent, to the bonding 
surface of the mounting bracket and the 
windshield glass. Allow the accelerator material 
to dry for three minutes, Do not touch the 
mounting surfaces. 

6. Apply two drops of adhesive from Rear View 
Mirror Adhesive D9AZ-19554-CA or 
equivalent,to the mounting surface of the 
bracket. Using a clean toothpick or wooden 
match, quickly spread the adhesive evenly over 
the mounting surface of the bracket. 

7. Quickly position the mounting bracket on the 
windshield, using the locator marked on the 
outside of the windshield glass. The 9.525mm 
(3/8 inch) circular depression in the bracket 
must be down and toward the inside of the 
passenger compartment. Press the bracket 
against the windshield for about one minute. 

8. Allow the adhesive to set for five minutes. Then, 
remove any excess adhesive material from the 
windshield with an alcohol dampened rag. 


Electronic Day/Night Mirror 

Removal 

1. Disconnect the electrical connector at the 
mirror. 

2. Loosen the mirror assembly-to-mounting 
bracket set screw. 

3. Remove the mirror assembly by sliding upward 
and away from the mounting bracket. 

Installation 

1. Position the mirror assembly to the mounting 
bracket by sliding downward toward the 
bracket. 

2. Tighten the mirror assembly-to-mounting 
setscrew to 1.1-2.3 N-m (10-20 in lb). 

3. Connect the electrical connector at the mirror. 


ELECTRONIC DAY/NIGHT MIRROR CONNECTOR 



Mirrors—Outside 

Conventional Rear View Mirror—Aerostar 
Removal 

1. Remove door trim panel. Refer to Section 01.05 
Interior Trim and Ornamentation 

2. With the window in the down position, remove 
the two attaching nuts and remove the mirror. 



Installation 

1. Position the gasket and mirror to the door and 
attach with two nuts, tighten to 2.5-4.7 N • m (22- 
41 in-lb). 

2. Install door trim panel. Refer to Section 01.05 
Interior Trim and Ornamentation. 


K8823-1C 
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O CD 
















01-09-9 


Rear View Mirrors 
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REMOVAL AND INSTALLATION (Continued) 


Conventional Type Rear View Mirror—Ranger/ 
Bronco II 

Removal 

1. Remove the two attaching screws and remove 
the mirror assembly. 

Installation 

1. Position the gasket and mirror to the door and 
attach with screws. Tighten screws to 2.7-4.5 
N>m. 



13721-1C 







Glass Replacement-17707A 

1. Break out and discard all the fragments of the 
broken mirror glass. 

2. If dust of dirt has accumulated inside the mirror 
base, wash it and allow it to dry thoroughly 
before proceeding. 

3. Using Ford Silicone Rubber D6AZ-19562-AA or 
BA or equivalent, (apply a continuous 3.18mm 
[1 / 8 inch] diameter bead along all four sides of 
the mirror head as shown [4x5 mirror]). For the 
3x8 Western mirror, refer to the illustration for 
adhesive location. 


4. Press the glass firmly into the case PRIMARY 
SIDE OUT, and secure with a rubber band 
pressing a small pad of styrofoam or cardboard 
against the center of the glass. The rubber band 
should remain in place for a minimum of 24 
hours to retain the glass until the silastic is 
cured. 

CAUTION: The mirror glass must be installed 
with the reflective coated side exposed to 
ensure adequate performance and freedom 
from corrosion. 



4x5 MIRROR 



RESIDUE (TYPICAL) 
APPLY NEW ADHESIVE 
IN SHADED AREAS SHOWN 


L4774-2B 
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REMOVAL AND INSTALLATION (Continued) 


POWER MIRROR 
ASSEMBLY 
17682 


APPLY TAPE AS 
SHOWN IN VIEW A 
/TO PREVENT POSSIBLE 
CHAFING OF WIRE 



NUT AND 
WASHER 
ASSEMBLY 
N621906 
2 7-4.5 N m 
(24-40 IN-LB) 


SCREW 
56910 
1.3-2.2 N m 
(11-19 IN-LB) 




PLACE LOCATOR 
-IN HOLE IN 
SUPPORT BRACKET 


PAD 

MG3143 ' 


- 

% 


MIRROR 

CONTROL 

RETAINER 

17K682 


REINFORCEMENT 

1120225 


TO DOOR 
'HARNESS 


BOLT 
N606673 
'4.0-8.0 N m 
(35-70 IN-LB) 


-REINFORCEMENT 




DOOR 

TRIM PANEL 


POWER MIRROR - AEROSTAR 
MAIN VIEW 


MIRROR 

CONTROL 

ASSEMBLY 

17B676 


HARNESS./ 
CONNECTOR > 


POWER MIRROR SWITCH 
AND WIRING - AEROSTAR 
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REMOVAL AND INSTALLATION (Continued) 


Mirror Assembly, Power—Ranger/Bronco II 



Removal 

Installation 

1 . 

Disconnect battery ground cable. 

1 . 

Guide wiring and connector though hole in 

2. 

Remove door trim panel. Refer to Section 01.05 
Interior Trim and Ornamentation. 


door. Position mirror to door and install two 
retaining screws. Tighten to 4-8 N-m (36-70 
in-lb). 

Position and install all wiring guides. 

3. 

Disconnect mirror assembly wiring connector. 

2. 

4. 

Remove necessary wiring guides. 

3. 

Connect mirror assembly wiring connector. 

5. 

Remove two mirror retaining screws. Remove 
mirror guiding wiring and connector through 
hole in door. 

4, 

Install door trim panel. Refer to Section 01.05 
Interior Trim and Ornamentation. 



5. 

Connect battery ground cable. 


Mirror Switch—Ranger/Bronco II 

Removal Installation 

Install connector to switch. Position switch to 
housing and snap in. 

Connect battery ground cable. 

Check mirror for proper operation. 


1. Disconnect battery ground cable. 1. 

2. Using a putty knife or similar tool, pry switch out 

of housing. Disconnect connector and remove 2. 

switch. n 











REMOVAL AND INSTALLATION (Continued) 


Power Mirror and Switch Installation—Ranger/ 
Bronco II 




ir 


POWER 

MIRROR 

‘ASSEMBLY 

17682 


SCREW V 
N805030-S49 ' 
(2 REQ’D) 
TIGHTEN TO 
4-8 N-m 
(36-70 IN-LB) 


TO DOOR 
HARNESS' 



REINFORCEMENT 

20224 



TO POWER 
MIRROR ASSEMBLY 


FRONT 

OF 

VEHICLE 


DOOR INNER 
PANEL 


POWER WINDOW 
'SWITCHES 


DOOR LOCK 
SWITCH 


DOOR TRIM 
PANEL' 


SWITCH PLATE 
ASSEMBLY 
14A171 


m 


SWITCH HOUSING 
14A336 

VIEW C 


POWER MIRROR 
' SWITCH-17B676 


N737S-2B 
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SECTION 01-10 Seating 


SUBJECT PAGE 

ADJUSTMENTS 

Front Seats .01-10-2 

Reclining Seat Back .01-10-2 

Seat Back Latch—Inertia.01-10-2 

DESCRIPTION 

Conventional Rear Seats.01-10-1 

Fold Down Rear Seats.01-10-1 

Front Seats .01-10-1 

Lumbar Support System.01-10-2 

Reclining Seat Back .01-10-2 

Seat Back Latch—Inertia.01-10-1 

DIAGNOSIS AND TESTING 

Seat Back Latch—Inertia.01-10-3 

DISASSEMBLY AND ASSEMBLY 

Bench Type Seat—Typical.01-10-22 

Bucket Seat—Typical.01-10-19 

Folding Bench Type Seat.01-10-25 

Seats.01-10-18 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Bench Seats—Ranger. 01-10-7 

Bucket Rear Seats—Aerostar.01-10-12 

Bucket Seats.01-10-8 

Driver Seat—Aerostar...01-10-3 

Folding Rear Seat—Ranger SuperCab.01-10-16 

Lumbar Support Compressor .01-10-7 

Lumbar Support Pad.01-10-6 

Passenger Seat—Aerostar.01-10-3 

Passenger Seat Support—Bronco II and 

Ranger SuperCab.01-10-10 

Rear Seat Back—Bronco II .01-10-15 

Rear Seat Back Latch—Bronco II.01-10-16 

Rear Seat Cushion—Bronco II.01-10-14 

Two and Three Passenger Rear Seats— 

Aerostar .01-10-12 

VEHICLE APPLICATION.01-10-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Front Seats 

The driver’s seat cushion is mounted on two tracks, 
which allows movement of the seat fore and aft. The 
track assemblies are mounted to a support 
assembly which is mounted to the floor of the 
vehicle. 


Fold Down Rear Seats 

The fold down rear seat reclines to a horizontal 
position. It attaches to the vehicle through two lever 
operated hook and latch mechanisms which permit 
the seat to be removed from the vehicle. 


Conventional Rear Seats 

The quick release seat is held to the floor by floor 
retainers attached to the seat support. The rear 
J-hook engages into the rear rod in the floor plate, 
while the front floor retainers engage into the front 
slot of the floor plate. 


Seat Back Latch—Inertia 

On vehicles equipped with the front or rear inertia 
seat back latch system, the seat cushion/back is 
folded forward for behind seat access by simply 
pushing the seat back forward with the front seat or 
pulling up at the rear of the cushion with the rear 
seat inertia latch. The inertial latch assembly 
remains unlocked with normal usage and locks only 
during vehicle deceleration (emergency stopping or 
upon impact) or on steep downhill grades. 

NOTE: If the latch assembly is removed for any 
reason, it must be installed as shown in this Section. 
Tighten all attaching screws to the specifications 
shown. 

If a latch assembly or component Is 
nonfunctional or damaged, the entire latch 
assembly must be replaced. Under no 
circumstances are inertia latch components to be 
replaced or serviced as individual components. 

On rear split bench-equipped vehicles, an entirely 
modular inertia latch mechanism is located on the 
outboard corner of the front seat assembly. It also 
serves as a cushion pivot. 
















































DESCRIPTION (Continued) 


ADJUSTMENTS 
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DIAGNOSIS AND TESTING 


3. Remove the seat assembly from vehicle. 

4. To remove the seat supports, position the seat 
assembly upside down on a clean bench. 

5. Remove four seat support-to-seat track 
attaching nuts. Remove the seat support from 
the seat assembly. 

6. To remove the seat tracks, disconnect the seat 
latch tie rod assembly from both seat tracks. 

7. Remove four seat track-to-seat cushion 
attaching screws. Remove both seat tracks 
from the seat assembly. 

Installation 

1. Position the seat tracks to the seat cushion. 
Install the four seat tracks to the seat cushion 
attaching screws (two per each seat track) and 
tighten to 12-24 N-m (9-18 ft-lb). 

2. Connect the latch tie rod assembly to both seat 
tracks. 

3. Position the seat support on the four bolts of the 
seat tracks. 

4. Install four seat support-to-seat track attaching 
nuts. Tighten to 19-27 N-m (14-20 ft-lb). 

5. Position the seat assembly in the vehicle and 
install the three seat support-to-floorpan 
attaching bolts. Tighten to 19-27 N-m (14-20 
ft-lb). 

6. Place seat belt assembly on rear inboard 
support foot and install seat belt bolt. Tighten to 
27-50 N-m (20-37 ft-lb). 

7. Place seat support insulator on rear outboard 
support foot and install the insulator screw. 


REMOVAL AND INSTALLATION 


Driver Seat—Aerostar 
Removal 

1. Remove the seat support insulator screw and 
insulator. 

2. Remove the three seat support-to-floor pan 
attaching bolts and one seat belt bolt. 


Passenger Seat—Aerostar 

Removal 

1. Follow Steps 1 through 4 under Driver Seat 
Removal. 

2. Remove four seat support-to-seat cushion 
attaching bolts. Remove the seat support from 
the seat assembly. 

Installation 

1. Position the seat support on the seat cushion. 

2. Install four seat support-to-seat cushion 
attaching bolts. Tighten to 19-27 N-m (14-20 
ft-lb). 

3. Follow Steps 5, 6 and 7 under Driver Seat 
Installation to complete procedure. 


Seat Back Latch—Inertia 

During forward tilting of the rear cushion, the seat 
back should rotate freely without exhibiting any stick 
or bind action. The latch pawl should freely 
disengage to permit the back to tilt. 

Functional Check (Bounce Check) 

Bench Seats with Folding Seat Backs with 
Outboard-Mounted Inertia Latch Assemblies 

1. With the seat installed in the vehicle, tilt the seat 
back forward until it is in a vertical position. 

2. Grasp the seat back and bounce it against its 
rear stop (the seat back will bounce forward 
from the stop, momentarily engaging the latch, 
and then return to its normal rearward position). 

3. Hold the seat back and jerk it forward as soon 
as it contacts and bounces from the rear stop. 
The seat back will now be restricted from tilting 
full forward. 

NOTE: This check only verifies that the latch pawl is 
free to move and lock-up (for folding-seat cushions 
with inertia latch assemblies). 

4. With the cushion and latch removed from the 
vehicle and supported in a horizontal position, 
the lower portion of the latch should be free to 
rotate down, and not be engaged by the upper 
portion. 

5. Rotate the cushion and latch assembly forward 
37 degrees from the horizontal, and rotate the 
movable portion of the latch up into the latched 
portion. 

6. The movable portion must engage the upper 
fixed portion of the latch and remain engaged. 

NOTE: In the event the seat cushion latch does not 
pass the functional check, the entire latch assembly 
must be replaced. Service of the latch components 
is not acceptable and should not be attempted. 

Latch Sensitivity Test 

Bench Seat with an Inertia Latch 

Only in the event the above checks cannot be 
satisfactorily performed, the following sensitivity test 
must be made prior to replacing suspect latch 
assemblies: 

• Remove the seat and track assembly from the 
vehicle. 













01-10-4 


Seating 


01-10-4 


REMOVAL AND INSTALLATION (Continued) 


BASE AND XL-OPTIONAL 


FRONT SEAT 
ASSEMBLY 


FRONT SEAT 
ASSEMBLY 


FRONT SEAT TRACK 
LATCH TIE ROD 
ASSEMBLY-861802 


FRONT SEAT 
TRACK ASSEMBLY |LH) 
181705 


SCREW 

56902-S2 


INSULATOR 

161899 


PASSENGER 
SEAT SUPPORT 
ASSEMBLY 
162506 



SCREW 
N801921-S2 
(7 REQ’D) 
TIGHTEN TO 
19-22 N-m 
<14-20 FT-LB) 


SCREW 
NB01921-S2 
<3 REQ'D) 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) 


DRIVER SEAT 
SUPPORT ASSEMBLY 
160094 


NUT AND WASHER 
N800251-S2 <4 REQ'D) 
TIGHTEN TO 19-27 N-m 
(14-20 FT-LB) 


BASE AND XL PASSENGER SEAT - AEROSTAR 


BASE AND XL DRIVERS SEAT - AEROSTAR 


R384S-2D 





REMOVAL AND INSTALLATION (Continued) 



OPTIONAL PASSENGER SEAT - AEROSTAR 


OPTIONAL DRIVERS SEAT - AEROSTAR 


R386O-20 
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REMOVAL AND INSTALLATION (Continued) 


Lumbar Support Pad 

Removal 

1. Remove seat support bolt insulator and seat 
assembly from the vehicle. 

2. Disconnect the lumbar support pad hose under 
the seat cushion assembly near the lumbar 
switch. 

3. Remove the seat back assembly from the 
cushion frame assembly. 


4. 


5. 


Remove seat back trim cover and pad 
assembly from seat back frame as outlined. 

Using a screwdriver or similar tool, bend lumbar 
support pad retaining tabs upward and remove 
pad from seat back frame. 

Installation 

1. To install, reverse removal procedures. 


SEAT BACK 

FRAME 

9681018 


LUMBAR SUPPORT 
ADJUSTER-9865500 


BOLT-N802280-S2 
TIGHTEN TO 
19-27 Nm 
(14-20 FT-LB) 


BOLT-N802280-S2 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) 


BOLT-N802381-S2 
TIGHTEN TO 
19-27 N m 
<14-20 FT-LB) 




HOSE 

ASSEMBLY 

9865528 


BOLT-N803463-S2 
TIGHTEN TO 
20-43 N m 
(15-31 FT-LB) 


LUMBAR SUPPORT 
CONTROL SWITCH 
146722 


SCREW 
55927-S2 
(3 REQ'D) 


SEAT CUSHION 
SPRING ASSEMBLY 
9863100 


SCREW 

55927-S2 


SEAT CONTROL 
BRACKET-14A705 


R3800-2E 
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REMOVAL AND INSTALLATION (Continued) 


Lumbar Support Compressor 

Removal and Installation 

1. Remove seat support bolt insulator and seat 
assembly from vehicle. 

2. Remove seat tracks/supports from seat 
cushion, if so equipped. 

3. Remove front seat trim cushion as necessary to 
gain access to compressor mounting screws. 


4. Remove mounting screws, disconnect hose 
and electrical connector and remove 
compressor. 

5. To install, reverse removal procedures. Tighten 
all mounting bolts to specifications. Check seat 
tracks, if equipped, for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Bucket Seats 

Driver and Passenger—Ranger 

Driver Only—Bronco II 

Removal 

1. Remove the seat track plastic cover (Ranger 
passenger only). 

2. Remove the four seat track-to-floorpan screws 
(two each side) and lift the seat and track 
assembly from the vehicle. 

3. To remove the seat tracks from the seat 
cushion, position the seat upside down on a 
clean bench. 

4. Disconnect the latch tie rod assembly and 
assist spring from the tracks. 

5. Remove four track-to-seat cushion screws (two 
each side) from track assemblies. Remove 
tracks from seat cushion. 


Installation 

1. Position the tracks to the seat cushion. Install 
the four track-to-seat cushion screws (two each 
side) and tighten to 12-24 N-m (9-17 ft-lb). 

2. Connect the latch tie rod assembly and assist 
spring to the tracks. 

3. Position the seat and track assembly in the 
vehicle. 

4. Install four track-to-floorpan screws and tighten 
to 12-24 N-m (9-17 ft-lb). 

5. Install the seat track insulators (Ranger 
passenger only). 


SEAT CUSHION 
ASSEMBLY 


BUCKET SEAT AND TRACK INSTALLATION - RANGER 

BACKREST SEAT CUSHION 

BACKREST ASSEMBLY 


LATCH TIE ROD 
ASSEMBLY -61802 


BACKREST 


ASSIST SPRING i 
5461828 


TRACK ASSEMBLY 
618647 OR 618B46 

BOLT \ 

TIGHTEN TO_5 

12-24 N-m r: 

(9-17 FT-LB) NQ 

N 

INSULATOR — 

619B22 






SCREW 
TIGHTEN TO 
12-24 N-m 
<9-17 FT-LB) 

BOLT 

TIGHTEN TO 
7 12-24 N-m 
<9-17 FT-LB) 

SCREW 
TIGHTEN TO 
^ 12-24 N-m 
(9-17 FT-LB) 




BOLT 

TIGHTEN TO 
12-24 N-m 
(9-17 FT-LB) 


TRACK ASSEMBLY 
61705 OR 61704 


FRONT OF VEHICLE 


INSULATOR , 
619823 


SCREW 
TIGHTEN TO 
12-24 N-m 
(9-17 FT-LB) 


R3022-2F 







REMOVAL AND INSTALLATION (Continued) 
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Seating 


DRIVER AND PASSENGER FRONT SEAT AND TRIM - RANGER SUPERCAB, BRONCO H 

.FRONT SEAT 
ASSEMBLY 



RANGER SUPERCAB SHOWN 
BRONCO II TYPICAL 


LOWER FRONT 7 
SEAT TRACK 
SHIELD 

I (INBOARD REAR) 


LOWER FRONT 
SEAT TRACK 
SHIELD 

(OUTBOARD REAR) ASSEMBLED 
VIEW A 


R52S9-2B 


REMOVAL AND INSTALLATION (Continued) 


Passenger Seat Support-Bronco II and 

Ranger SuperCab 

Removal 

1. Remove the two front bolts attaching the 
support assembly to the floorpan. 

2. Lift the recliner handle upward to dump the 
backrest forward, applying force at the lower 
central portion of the backrest. Push steadily 
forward. 

3. Remove the three push pins attaching the rear 
outboard shield to the support assembly. 
Remove the rear outboard shield. 

4. Remove one push pin attaching the rear 
inboard shield to the support assembly. 
Remove the rear inboard shield. 

5. Remove the shoulder bolt attaching the slide 
bar to the support assembly bracket. 

6. Remove the two rear bolts attaching the 
support assembly to the floorpan. 

7. Disconnect electrical connection for lumbar 
support, if so equipped. 

8. Remove the seat and support assembly from 
the vehicle. 


9. Unscrew two plastic screws attaching the upper 
shield to the support assembly. Remove the 
upper shield. Note, however, that square plastic 
nuts remain in the upper shield. 

10. Place seat upside down on a clean bench. 

11. Remove the front two screws attaching the seat 
cushion to the support assembly. 

12. Locating and holding the seat firmly, push rear 
support forward until the latch clicks. 

13. Rotate the rear clip attaching the rod to recliner 
mechanism downward. 

14. Rotate (clockwise) the front clip attaching the 
rod to the support assembly. 

15. Remove the rod from the support assembly and 
the recliner assembly. 

16. Remove the two rear screws attaching the seat 
cushion to the support assembly. 

17. Remove one plastic screw attaching the front 
outboard shield to the support assembly. Note 
that the square plastic nut remains in the shield. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Locate and hold rear supports firmly. Place 
support on seat. Ensure all latches are locked. 
Insert the two rear screws attaching the support 
assembly to the seat cushion. Tighten to 12-24 
N-m (9-17 ft-lb). 

2. Insert one end of rod into the white plastic clip. 
Rotate clip counterclockwise to lock rod in 
position. Insert other end of rod into recliner 
black plastic clip. Rotate clip to lock rod. With 
right hand, activate recliner to dump backrest 
forward. 

3. Push the support fully rearward. Insert the two 
front screws attaching the seat cushion to the 
support assembly. Tighten to 12-24 N-m (9-17 
ft-lb). 

4. With the plastic screw loosely installed in the 
front outboard shield, locate shield about the 
front outboard support. Press plastic square nut 
into rectangular slot. Press screw to fully enter 
nut. 

5. With two plastic screws loosely installed in the 
upper shield, locate and press the two plastic 
square nuts into the rectangular slots. Press 
screw to fully enter the nut. 


6. Place the seat and support assembly in the 
vehicle. 

7. Install the two rear bolts attaching the support 
assembly to the floorpan, tighten to 12-24 N-m 
(9-17 ft-lb). 

8. Push the seat cushion rearward until the latch 
clicks. Install two front bolts attaching the 
support assembly to the floorpan. Tighten to 
12-24 N-m (9-17 ft-lb). 

9. Install shoulder bolt attaching the slide bar to 
support assembly bracket. Lift the recliner 
handle upward to dump the backrest forward. 
Applying force at the lower central portion of 
the backrest, push steadily all the way. 

10. Tighten the two rear seat screws to 12-24 N • m 
(9-17 ft-lb). 

11. Install the rear inboard shield in position and 
insert the one push pin. 

12. Push the seat back rearward until the latch 
clicks. 


PASSENGER SEAT SUPPORT ASSEMBLY - RANGER. BRONCO II 



SCREW 
N801078-S2 
<4 REO'D) 
TIGHTEN TO 
12-24 N-m 
(9-17 FT-LB) 


FRONT SEAT TRACK 
LOWER FRONT SHIELD 
ASSEMBLY-617002 



SEAT CUSHION 
ASSEMBLY 


FRONT SEAT 
ADJUSTER ROD 


VIEW A ASSEMBLED 


SEAT CUSHION 
ASSEMBLY 


R3895-2C 









REMOVAL AND INSTALLATION (Continued) 


Bucket Rear Seats—Aerostar 

Removal 

1. Lift and rotate the seat latch handle rearward, the seat assembly to slide forward engaging the 

causing the "J" hook to become disengaged front and rear floor hooks with the floor well 

from the front floor well retainer. retainers. 

2. Push seat rearward to disengage front and rear 
floor hooks and remove the seat assembly from 
the vehicle. 

installation 

1. Lift the seat assembly into the vehicle and drop 
the front and rear floor hooks into the floor 
wells. 

2. Rotate the latch handle forward, causing the 
"J" hook to become engaged over the front of 
the front well retainer. 

3. Continue latch handle rotation until it comes to 
a full stop on the top of the tube. This causes 


Two and Three Passenger Rear Seats— 

Aerostar 

Removal Installation 

1. Rotate the latch handles (one under each leg) CAUTION: Care should be taken when storing 

upward simultaneously. The handles will stay in seats out of the vehicle so the latches are not 

the up position. damaged. 


WARNING: KEEP FLOOR ATTACHING PLATE 
AREA FREE OF FOREIGN OBJECTS THAT 
WOULD PREVENT FRONT AND REAR 
RETAINERS FROM ENGAGING PROPERLY. 
NEVER ATTEMPT TO ADJUST THE SEAT LATCH 
WHILE THE VEHICLE IS IN MOTION. PRIOR TO 
OCCUPYING THE SEAT, CHECK TO SEE THAT 
THE HOOK END OF THE J-ROD HOOKS AND 
HANDLES ARE LATCHED SECURELY IN 
POSITION TO ENSURE PROPER SEAT 
RETENTION. 


2. Lift the rear of the seat causing the seat to 
rotate about the forward attachment until the 
seat latches are clear of the rear floor 
attachments. 

3. Pull the seat rearward to disengage it from the 
front floor pins. 


1. Lift the seat assembly into the vehicle and 
engage the front hooks into the front floor well 
retainer pins. 

2. Lower the rear of the seat into engagement with 
the floor well rear retainer pin. The latch 
handles should rotate downward as the seat is 
lowered into position. Check that the handles 
are in the latched position, and that the seats 
are fully secured. 












01-10-13 


Seating 


01-10-13 


REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Rear Seat Back—Bronco II 
Removal 

1. Remove the two bolts retaining the seat back 
and seat belt buckle to the floorpan (outboard 
attachments). 

2. Remove the seat back from the inboard pivot 
pin by sliding the seat back toward the outboard 
side of the vehicle. 

3. Place the seat back on a clean surface. 

Installation 

1. Install the seat back onto the inboard pivot pin. 

2. Position seat back and the seat belt buckle to 
the floorpan. Install two remaining bolts. 
Tighten retaining bolts to 30-50 N-m (22-37 
ft-lb). 

3. Check the seat back latch and seat belts for 
proper operation. 

NOTE: A nut and bolt have been provided to 
achieve alignment of the rear seat backs when they 
are in full up position. To align the seat backs, 
loosen the nut and bolt and reposition the seat back. 
Then, tighten the bolt and nut to 41-55 N-m (30-40 
ft-lb). Check the seat backs for proper operation. 


BOLT—386273-S100 
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REMOVAL AND INSTALLATION (Continued) 



Folding Rear Seat—Ranger SuperCab 

Removal 

1. Remove three screws retaining cover assembly 
to seat assembly. 

2. Remove bolt retaining seat belt buckle 
assembly to floor. 

3. Remove five screws retaining seat assembly to 
cab floor. Remove seat assembly. 


Installation 

1. Position seat assembly to cab floor. Install five 
seat assembly retaining screws. 

2. Replace bolt retaining seat belt buckle 
assembly to cab floor and tighten to 17-27 N • m 
(13-20 ft-lb). 

3. Position cover assembly to seat assembly and 
install three retaining screws. 
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REMOVAL AND INSTALLATION (Continued) 



SEAT ASSEMBLY 
, 60026 

(STORED POSITION) 


SCREW 
382413 
(2 REQ'D) 


COVER 
ASSEMBLY 
'31280 (RH) 
31281 (LH) 


SCREW 
'382413-S2 
(1 REQ'D) 


RIGHT HAND COVER SHOWN 
LEFT HAND COVER TYPICAL 


R5254-2A 


SEAT 

ASSEMBLY ' 
60026 


SCREW AND WASHER 
801921-S2 
(5 REQ'D) 

I TIGHTEN TO 
17-27 Nm 
(13-20 FT-LB) 


BOLT-386272-SIOO 
TIGHTEN TO 
30-43 N-rn 
__(22-32 FT-LB) 






BELT 

ASSEMBLY 

RH SEAT SHOWN 
LH TYPICAL 


PLUG 
88523-S 
(STANDARD 
SEAT ONLY) 


RS2SS-1B 
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Seats 

The following seat Disassembly and 
Assembly Procedures generally apply to all 
seats. If some of the steps do not apply to the 
particular vehicle being serviced, proceed to the 
next step and review the appropriate illustration 
shown. 

Unless otherwise noted, the Disassembly and 
Assembly illustrations shown In this Section are 
typical of all bucket and bench seat assemblies. 

Seat trim replacement requires removal and 
installation of seat components such as seat 
support bolt insulators, seat assemblies, track 
assemblies/seat supports, and seat belts. 


For seat belt Removal and Installation 
procedures, refer to Section 01-20, Occupant 
Restraining Device. 

NOTE: Repairs to seat cushions or seat backs are 
performed out of the vehicle and are usually limited 
to replacement of torn or burned seat covers. In a 
few instances, the pads may be damaged and 
require replacement. 

When installing a new seat or back cover assembly, 
refer to the applicable illustration for the location of 
listing wires, hog rings, anti-squeak pads, and seat 
pad stack-up. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Unzip trim cover at bottom of seat back or 
unhook J-retainer at bottom of seat back. 

7. Remove mouldings from seat back, if so 
equipped. 


8. Cut hog rings from seat back trim cover and/or 
disengage plastic retainers from seat back 
frame. Remove trim cover. 

9. Remove pad assembly if necessary. 


















DISASSEMBLY AND ASSEMBLY (Continued) 


10. Transfer tiedown wires to new trim cover. 


FRONT SEAT BACK 
FRAME ASSEMBLY 
861018 


RJi FRONT PASSENGER SEAT 


FRONT SEAT 
SIDE ARMREST 
BRACKET ASSEMBLY 
864609 



FRONT SEAT 
SIDE ARMREST 
BRACKET ASSEMBLY 
864608 


SCREW AND 
WASHER ASSEMBLY 
N801078-S2 
,(2 REQ'D) 

TIGHTEN TO 
12-24 N-m SC 

(9-18 FT-LB) TIGH 


SCREW 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) 


OVAL HEAO 
TAPPING SCREWS 
N610019-S2 
(2 REQ'D) 


FRONT SEAT BACK 
PAD ADJUSTER - 
ASSEMBLY-865500 


PAN HEAD 
TAPPING SCREW 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) 


SHOULDER 
SCREW 
N802166-S2 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) ( 


,<80' c£ 


FRONT SEAT BACK 
ADJUSTER ASSEMBLY 
\ 619A74 


FRONT SEAT 
BACK LATCH 
LOWER COVER 
162769 


SCREWS 
, TIGHTEN TO 
30-43 N-m 
(22-32 FT-LB) 


FRONT SEAT BACK 
PAD ADJUSTER HOSE ■ 
ASSEMBLY 


SEAT BACK CONTROL 
SWITCH AND HOUSING - 
ASSEMBLY-148722 

PAN HEAD 
TAPPING SCREW' 
55927-S2 (3 REQ'D) 


SCREW AND WASHER 
ASSEMBLY 
N801921-S2 , 
TIGHTEN TO 
19-27 N-m 
(14-20 FT-LB) 




SEAT REGULATOR 
CONTROL MOUNTING 
BRACKET-14A075 


COMPRESSOR 
■i. ASSEMBLY 
C\ 2875 


FRONT SEAT 

— CUSHION SPRING 

ASSEMBLY 
263101 

WIRING ASSEMBLY TO 
• FRONT SEAT BACK ADJUSTER 
14N084 

SCREW AND WASHER 

ASSEMBLY-N801078-S2 

TIGHTEN TO 12-24 N-m (9-18 FT-LB) 


REW \ 


56902-S2 


SEAT SUPPORT 
BOLT INSULATOR 


PASSENGER SEAT 
SUPPORT ASSEMBLY 
162506 


NOTE: DRIVER SEAT SUPPORT 
SIMILAR EXCEPT FOR 
SEAT TRACKS. 


SCREW AND WASHER 
, ASSEM8LY-N801921-S2 
TIGHTEN TO 19-27 N-m 
(14-20 FT-LB) 


R3854-28 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. Install pad assembly, if removed. 

2. With the exception of the top portion 
(approximately 203.2mm [8 inches]), turn trim 
cover inside out. 

3. Work trim cover down until horizontal tiedown 
listing is aligned with retaining wire in pad 
assembly. Install tiedown wire in listing, then 
secure tiedown to pad. 

4. Position remaining portion of trim cover to pad 
assembly. Install vertical tiedown wires in 
listings, then secure ends of tiedown wires to 
pad assembly. 

5. Zip trim cover closed. 

6. Install seat back mouldings, if so equipped. 

7. Install seat back on seat cushion assembly. 
Tighten inboard seat back pivot bolt to 12-24 
N-m (9-18 ft-lb). Tighten the two seat back 
latch to seat cushion bolts to 30-43 N • m (22-32 
ft-lb). 

8. Install latch cover. 

9. Install armrest, if so equipped. 

10. Connect lumbar support pad hose, if so 
equipped. 

11. Install seat tracks/support on seat cushion. 
Tighten attaching bolts/nuts to specifications. 

12. Install seat and seat support bolt insulator in 
vehicle as outlined in this Section. Tighten 
mounting bolts/nuts to specifications. 

13. Check seat tracks, seat backs and lumbar 
support, if so equipped, for proper operation. 


Seat Cushion Trim Cover and/or Pad 

Disassembly 

1. Remove seat support bolt insulator and seat 
assembly from vehicle. 

2. Remove seat tracks/support from seat 
cushion, if so equipped. 

3. Disconnect lumbar support hose at lower 
portion of seat back, if so equipped. 

4. Remove seat back latch cover and remove 
screws attaching seat back to cushion, if so 
equipped. 

5. Remove power lumbar support switch bezel by 
carefully prying lower portion of bezel away 
from switch housing. Pull out and downward. 

6. Remove two screws retaining switch to cushion 
frame. Disconnect electrical connector and 
remove switch. 

7. Cut hog rings from cushion trim cover and/or 
disconnect plastic retainers from cushion frame 
and remove trim cover. 

8. Remove pad assembly, if necessary. 

9. Transfer tiedown wires to new trim cover. 


Assembly 

1. Install pad assembly, if removed. 

2. Position trim cover on pad assembly and, using 
hog rings and/or plastic retainers, secure trim 
cover to cushion frame. 

3. Install power lumbar support switch and bezel. 

4. Install seat back on seat cushion. Tighten 
inboard seat back pivot bolt to 19-27 N-m (14- 
20 ft-lb). Tighten the two seat back latch-to-seat 
cushion bolts to 30-43 N-m (22-32 ft-lb). 

5. Install seat back latch cover. 

6. Install seat tracks/support to seat cushion. 
Tighten attaching nuts/bolts to specifications. 

7. Install seat assembly and seat support bolt 
insulator in vehicle, as outlined in this Section. 
Tighten mounting bolts to specifications. 

8. Check seat tracks, seat back adjuster, and 
lumbar support pad, if so equipped, for proper 
operation. 


Bench Type Seat-Typical 

Seat Cushion Cover 

Disassembly and Assembly 

1. Remove the seat assembly from the vehicle. 

2. Remove the seat back assembly from the seat 
cushion. 

3. Cut the hog rings and/or disengage plastic 
retainers, and/or disengage hook-loop 
retaining the cushion cover to the frame 
assembly and remove the cover. 

4. If the padding is being replaced, cut the hog 
rings that attach the padding to the spring 
assembly and remove the padding. 

5. Position the new pad to the seat back assembly 
and fasten it in place with hog rings. 

6. Transfer the listing wires from the old cover to 
the listings in the new cover. 

7. Position the cover over the spring assembly 
and fasten the cover with hog rings and/or 
plastic retainers, and/or hook and loop. 

8. Install the seat back to the seat cushion. 

9. Install the seat and track assembly into the 
vehicle and tighten the attaching screws and 
washers to specifications. 


Seat Back Cover 

Disassembly and Assembly 

1. Remove the seat back-to-cushion mounting 
bolts. Separate the back from the cushion and 
lift the seat back out of the vehicle. 

NOTE: The rear seat is easy to remove from the 
vehicle, allowing easier service. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Position the new cover over the padding, pull 
the cover tight, and fasten the cover to the 
spring assembly with hog rings and J-retainers 
and/or hook and loop retainers. 

6. Install front seat back trim panel, if so equipped. 

7. Install the seat back to the seat cushion 
assembly. 


Rear Seat Cushion/Rear Seat Back 
Disassembly 

1. Remove the seat assembly from the vehicle. 

2. Remove the seat back-to-seat cushion 
assembly. 

3. Separate the back from the cushion. 

4. Remove cover and pad from frame assembly. 


2. Un-hook the hog rings and/or plastic retainers 
and/or hook and loop retainers attaching the 
cover to the seat back or cushion spring 
assembly and remove the seat back cover. 

3. Remove plastic retainers and front seat back 
trim panel, if so equipped. 

4. Transfer the listing wires from the old cover to 
the listings in the new cover. 


SEAT CUSHION 
PAD ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


BACK 

PUSH PANEL REAR 






























ASSEMBLY 

1263160 


THREE PASSE 


Folding Bench Type Seat 
Backrest Cover 
Disassembly and Assembly 

1. Remove lower side trim and latch trim cover as 
outlined. 

2. Disengage safety belts from safety belt locating 
loops on backrest cover. 



R5278-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Gently lift backrest cover from backrest. 

5. If necessary, remove backrest padding from 
backrest frame. 

NOTE: Backrest padding attaches to backrest 
frame with adhesive around perimeter. 

To assemble, reverse Steps 1 through 5. 



BACKREST 

FRAME 


R3111-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 




VIEWS A 

2 PASSENGER SHOWN 

AND B 




















DISASSEMBLY AND ASSEMBLY (Continued) 


Latch And Handle Assembly 
Disassembly and Assembly 

1. Remove RH and LH latch trim covers as 
outlined under Side Trim, Removal and 
Installation. 

2. Remove circlip retaining RH latch lever and 
frame assembly to latch lever pivot rod. 


BUSHING 


Remove RH latch lever and frame assembly, 
spring and bushing. 

Remove circlip retaining LH latch lever and 
frame to latch lever pivot rod. Remove LH latch 
lever and frame assembly, spring and bushing. 




LATCH 

SPRING 


LATCH LEVER 
AND FRAME 
ASSEMBLY 


R5280 2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Backrest 

Disassembly and Assembly 

1. Remove latch and handle trim cover as outlined 
under Side Trim, Removal and Installation. 

2. Remove LH and RH backrest pivot bolts using a 
15/16 socket. 

3. Remove seat cushion elevator cam retaining 
bolt, bushing, and nut from backrest frame. 


LH BACKREST 
PIVOT BOLT 



RS282 1A 


4. Remove backrest frame from seat cushion 
frame. 

5. To assemble, reverse Steps 1 through 4. 


Seat Cushion Cover 

Disassembly and Assembly 

1. Invert seat to provide access to hog rings 
retaining seat cushion cover. Remove all hog 
rings retaining seat cushion cover. 
















01-10-30 


Seating 


01-10-30 


DISASSEMBLY AND ASSEMBLY (Continued) 


Flexilator 

Disassembly and Assembly 

1. Remove seat cushion cover as outlined. 

2. Disengage J-hooks from forward edge of 
flexilator. 

NOTE: Flexilator J-hooks are readily detached by 
inserting fingers through flexilator wires, placing 
palm of hand against forward edge of seat cushion 
frame, and squeezing. 

3. Disengage springs retaining rear edge of 
flexilator to seat cushion frame. 



4. Remove flexilator from seat cushion frame. 

5. To assemble, reverse Steps 1 through 4. 


Backrest Cover and Pad 

Disassembly and Assembly 

1. Locate zipper tab at lower edge of backrest. 
Open zipper along entire length of backrest. 



2. Remove two bumpers from backrest using 
Phillips screwdriver. 

3. Gently lift backrest cover upward and 

disengage from backrest. , 

BACKREST 



R52641A 


4. If necessary, disengage foam backrest pad 
from backrest. 

NOTE: Foam backrest pad may be retained to 
backrest frame with adhesive. 


BACKREST 

PAD 



5. To assemble, reverse Steps 1 through 4. 













DISASSEMBLY AND ASSEMBLY (Continued) 


Seat Cushion Locator 

Disassembly and Assembly 

1. Remove RH and LH backrest and seat cushion 
side trim as outlined. 

2. Remove circlip retaining upper end of RH 
locator to backrest frame. Remove circlip 
retaining LH locator to backrest frame. 

3. Remove RH and LH locator bar retaining bolts 
using a one-inch socket. 

4. Remove locator bar. 

5. To assemble, reverse Steps 1 through 4. 


RH SEAT 
CUSHION LOCATOR ■ 
(LH TYPICAL) 


/ RH SEAT \J 
CUSHION LOCATOR 
RETAINING BOLT 
(LH TYPICAL) 


R5276-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Fiexilator 

Disassembly and Assembly 

1. Remove seat cushion cover as outlined. 

2. Detach J-hooks retaining forward edge of 
fiexilator to seat cushion frame. 

NOTE: Fiexilator J-hooks are readily detached by 
inserting fingers through fiexilator wires, placing 
palm of hand against forward edge of seat cushion 
frame and squeezing. 


4. 

5. 


Detach springs retaining rear edge of fiexilator 
to seat cushion frame. 

Remove fiexilator from seat cushion frame. 

To assemble, reverse Steps 1 through 4. 


FIEXILATOR 


SPRINGS 


J-HOOKS 


£ 



3 
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RS273-2A 


Seat Cushion Cover 

Disassembly and Assembly 

1. Remove two safety belt locating clips by 
inserting a flat-blade screwdriver between belt 
and clip, and prying with a twisting motion. 



LOCATING CLIP 


R52GS-1A 








2. Invert seat for access to hog rings retaining 
seat cushion cover to frame. Remove all hog 
rings. 

3. Untie cover tiedowns from each rear corner of 
frame. Lift cover and pad from seat cushion 
frame. 

4. Remove seat cushion pad if necessary. 


SEAT 

COVER 


COVER 

RETAINING 

STRINGS 



RB270-1A 


COVER• 



V 


PAD 

I 



5 . Unsnap and remove safety belt guide if 
necessary. 

6. To assemble, reverse Steps 1 through 5. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Hook and Handle Assembly 
Disassembly and Assembly 

1. Remove handle and hook assembly pivot bolt 
using a No. 50 Torx® wrench. 

2. Remove handle and hook assembly. 



RS2M-1A 

3. To assemble, reverse Steps 1 and 2. 


Backrest Frame 

Disassembly and Assembly 

1. Remove RH pivot bolt, bushing, and wave 
washer from backrest using a one-inch socket 
and a 1 /2-inch combination wrench. 

2. Remove LH pivot bolt, bushing and wave 
washer using a one-inch socket and a 1 /2-inch 
combination wrench. 


NOTE: Use a 1 /2-inch combination wrench to hold 
inboard nut retaining backrest pivot bolt. 

3. Remove RH circlip retaining backrest to locator 
bar. Remove LH circlip retaining backrest to 
locator bar. 



RS266-1A 


4. Detach upper end of RH locator bar from 
backrest frame by gently pulling outward. 
Detach upper end of LH locator bar from 
backrest frame using same procedure. 

5. Lift backrest frame away from seat cushion 
frame. 

6. Remove and install backrest cover, if 
necessary, as outlined. 

7. To assemble, reverse Steps 1 through 5. 
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SECTION 01-11 Glass (Glazing), Frames and 

Mechanisms 


SUBJECT PAGE 

ADJUSTMENTS 

Window Mechanism—Aerostar.01-11-5 

Window Mechanism-Ranger/Bronco II... 01-11-5 

DIAGNOSIS AND TESTING 
Power Window Control Assembly 

Tests—Aerostar and Bronco II .01-11-3 

Power Window Motor Test .01-11-3 

Power Window Switch—Ranger/Bronco 

II...#.01-11-3 

Power Window Switch Tests—Aerostar-01-11-1 

Rear Window Grid Wire Test—Aerostar 

and Bronco II.01-11-3 

LUBRICATION 

Window Mechanism . 01-11-6 


SUBJECT PAGE 

MAJOR SERVICE OPERATIONS 

Lead Window Terminal Service ...01-11-35 

Rear Window Grid Wire Service..01-11-34 

REMOVAL AND INSTALLATION 

Rear/Liftgate Windows ..01-11-25 

Side Body Windows. 01-11-21 

Side Door Windows .01-11-12 

Windshield and Front Vent/Triangular 

Windows ..01-11-6 

SPECIAL SERVICE TOOLS.01-11-35 

VEHICLE APPLICATION .. 01-11-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles 


DIAGNOSIS AND TESTING 


Power Window Switch Tests—Aerostar 
Multiple Switch 
Test Procedure 

Testing of the power window multiple switch 
should be performed with the switch removed from 
the vehicle. Use a self-powered test lamp or an 
ohmmeter such as Rotunda Digital VOLT-Ohm 
meter 007-00001, or equivalent. 

1. Clip one test lead probe on No. 6 which is 
grounded. 

2. With both switches in the neutral position, pins 
No. 1 through 4 should have continuity to pin 
No. 6. 

3. Push both window switches upward (toward 
window when in installed position). Both pins 
No. 1 and 3 should have no continuity to pin No. 
6. 

4. Push both window switches downward (away 
from window when in installed position). Both 


pins No. 2 and 4 should have no continuity to 
pin No. 6. 

5. Remove the test lead from pin No, 6 and 
connect to pin No. 5 (hot feed pin). With both 
switches in the neutral position, pin No. 5 
should have continuity only with itself. 

6. Push both window switches upward (toward the 
window when in installed position). Both pins 
No. 1 and 3 should have continuity to pin No. 5. 

7. Push both window switches downward (away 
from the window when in installed position). 
Both pins No. 2 and 4 should have continuity to 
pin No. 5. 

8. If any one switch does not test as stated, 
replace the complete switch assembly. 
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DIAGNOSIS AND TESTING (Continued) 


Power Window Multiple Pin Connections and 
Locations—Aerostar 


CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 
TERMINAL NO. 5 (BATTERY TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW._ 


WINDOW SWITCH POSITION 

CONTINUITY BETWEEN TERMINALS 

NEUTRAL 

NO. 5 

RIGHT FRONT — UP 

NO. 3 

RIGHT FRONT — DOWN 

NO. 4 

LEFT FRONT — UP 

NO. 1 

LEFT FRONT — DOWN 

NO. 2 


CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO 
TERMINAL NO. 6 (GROUND TERMINAL) AND THE OTHER SIDE TO THE 
TERMINALS SHOWN BELOW. _ 


WINDOW SWITCH POSITION 

CONTINUITY BETWEEN TERMINALS 

NEUTRAL 

NOS. 1,2, 3, 4 

RIGHT FRONT —UP 

NOS. 1, 2 AND 4 

RIGHT FRONT — DOWN 

NOS. 1, 2 AND 3 

LEFT FRONT—UP 

NOS. 2, 3 AND 4 

LEFT FRONT — DOWN 

NOS. 1, 3 AND 4 



1. LEFT FRONT "UP" TERMINAL 

2. LEFT FRONT "DOWN" TERMINAL 

3. RIGHT FRONT "UP" TERMINAL 

4. RIGHT FRONT "DOWN" TERMINAL 

5. HOT FEED WHEN IGNITION SWITCH IS "ON" 

6. GROUND TERMINAL 


N5031-2F 


Single Switch—Aerostar 

Test Procedure 

1. Use a self-powered test lamp or an ohmmeter 
to test the power window switch. 

2. With the switch in the neutral position, there 
should be continuity between terminals 1 and 3, 
2 and 5, and 4 and 6. 

3. With the toggle switch pushed downward, there 
should be continuity between terminals 2,4 and 
5, and 1 and 3. Terminal 6 should be 
disconnected from any other terminal. 

4. With the toggle switch pushed upward, there 
should be continuity between terminals 2,3 and 
5, and 4 and 6. Terminal 1 should be 
disconnected from any other terminal. 

5. If the switch does not test as stated, replace the 
switch. 


Power Window Single Switch Pin Location— 
Aerostar 



SINGLE POWER WINDOW SWITCH TEST 

© POWER FEED, OR GROUND FROM DRIVERS 
SWITCH (ALLOWS OPERATION OF INDIVIDUAL 
WINDOWS FROM L.F. DOOR) 

© HOT FEED FOR SINGLE SWITCH (BUS BAR 
TO PIN NO. 5) 

© MOTOR TERMINAL-UP 
© MOTOR TERMINAL-DOWN 
© HOT FEED 

© POWER FEED, OR GROUND FROM DRIVERS 
SWITCH (ALLOWS OPERATION OF INDIVIDUAL 
WINDOWS FROM L.F. DOOR) 


N5032-1B 
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DIAGNOSIS AND TESTING (Continued) 


Power Window Switch—Ranger/Bronco II 

Test Procedure 

NOTE: The switch should be oriented so that the 

raised portion of the switch knob is to the right and 

you are looking at five terminals. 

1. Use a self-powered test lamp or an ohmmeter 
to test the power window switch. 

2. With the switch in the NEUTRAL position there 
should be continuity between terminals 1 and 2 
and terminals 3 and 4. Terminal 5 should be 
disconnected from all other terminals. 

3. When the raised portion of the switch rocker 
knob is pushed (to raise the window), there 
should be continuity between terminals 1 and 5 
and terminals 3 and 4. Terminal 2 should be 
disconnected from all other terminals. 

4. When the depressed portion of the switch 
rocker knob is pushed (to lower the window), 
there should be continuity between terminals 1 
and 2 and terminals 4 and 5. Terminal 3 should 
be disconnected from all other terminals. 

5. If the switch assembly does not test as stated, 
replace the switch. 



Power Window Motor Test 

To test the current draw of a power window motor, 

remove the door trim panel. Refer to Section 01-05, 

Interior Trim and Ornamentation. 

Test Procedure 

1. Disconnect the motor lead. 

2. Disconnect the regulator mechanism from the 
motor. 

3. Supply power to motor lead connector with and 
ammeter in series. 

4. Operate the motor and observe the current 
draw. The current draw for the no-load test 
should not exceed four amps and should not 
fluctuate. Reversal of the motor wire 
connections will reverse the direction of motor 
rotation. Replace the motor if the current draw 
exceeds four amps. 



Power Window Control Assembly Tests— 
Aerostar and Bronco II 

1. Ground pin G and connect a jumper wire 
between pins I and B. Connect a 12-volt test 
lamp between pin L and ground. 

2. Apply power to pin B. The test lamp should not 
light. 

3. Momentarily actuate the lever to the ON 
position. The test lamp should come on and 
stay on after the lever returns to the normal 
position. 

4. Test lamp should go off under one or more of 
the following conditions: 

a/ Rocker switch is moved to OFF position. 

b. Approximately ten minutes have elasped. 

c. Jumper wire between pin I and B is 
disconnected. 


Rear Window Grid Wire Test—Aerostar 
and Bronco II 

1. Using a strong lamp inside the vehicle, visually 
inspect the wire grid from the outside. A broken 
grid wire will appear as a brown spot. 

2. Run the engine on idle. Set the control switch to 
ON. The indicator lamp should come on. 

3. Working inside the vehicle with a 12-volt DC 
voltmeter, contact the broad red-brown strips 
on the rear window. (Positive lead to battery- 
side and negative lead to ground-side. THe 
meter should read 10-13 volts. A lower voltage 
reading indicated a loose ground wire (pigtail) 
connection at the ground attaching screw. 

4. Contact a good ground point with the negative 
lead of the meter. The voltage reading should 
not change. 
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DIAGNOSIS AND TESTING (Continued) 


5. With the negative lead of the meter grounded, 
touch each ground line of the heated rear 
window at its midpoint with the positive ground 
lead. A reading of approximately 6-volts 
indicates that the line is good. A reading of 


0-volts indicates that the line is broken between 
the midpoint and the B+ side of the grid line. A 
reading of 12-volts indicates that the circuit is 
broken between the midpoint of the grid line 
and ground. 


Rear Defrost Wiring Schematic—Aerostar and 
Bronco II 
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LUBRICATION 


Window Mechanism 

The door window mechanism should be properly 
lubricated to provide ease of operation. The window 
glass mechanism should be lubricated whenever 
the glass channel or window regulators removed or 
excessive effort is required to operate the windows. 
To lubricated a door window mechanism, apply an 
even coating of Lithium Complex Polymer additive 
grease (ESB-M1C208A1 or equivalent) to the 
window regulator rollers, shafts and the entire length 
of the roller guides as illustrated by the shaded 
areas. 



APPLY AN EVEN COATING OF UTHIUM COMPLEX POLYMER ADDITIVE 
ESB-MIC208-A1, OR EQUIVALENT TO ALL WINDOW REGULATOR 
ROLLERS. SHAFTS AND THE ENTIRE LENGTH OF ROLLER GUIDES 
AS ILLUSTRATED BY THE SHADED AREAS. 

N5959-1B 


REMOVAL AND INSTALLATION 

Windshield and Front Vent/Triangular 
Windows 

Windshield Glass 

Urethane-Type Seal Removal-Music Wire 
Method (Two-Man Operation) 

1. Remove the windshield wiper arms and blades. 

2. Remove all mouldings, glass stops and 
retainers. 


3. Remove windshield rearview mirror as follows: 

a. Loosen mirror mounting bracket setscrew. 

b. Pull mirror assembly upward to remove 
from windshield retainer. 

4. Using a 1-meter (3-foot) length of single strand 
steel music were (smallest OD available), cut 
the urethane seal around entire edge of 
windshield as follows: 

a. Force wire through seal at bottom of 
windshield. (A ,763mm (3/16 inch) 
maximum OD aluminum rod with a notch 
cut in one end can aid in forcing wire 
through the bottom seal. 

b. With one technician holding the end of the 
wire inside the vehicle, the other technician 
should yank the wire to cut the seal (first 
along the bottom of the windshield, and 
then along the sides and the top). 

5. Remove the windshield from the vehicle using 
the Glass Holding Tool D81T-33610-H or 
equivalent. 

6. Remove any excess urethane, using care not to 
smear the urethane on component parts, 
instrument panel and vinyl roof. 

NOTE: If the urethane has cured all the way through, 

it will not be necessary to remove the urethane 

which remains on the sheet metal. 

7. Check flange sealing area for faulty sheet metal 
or foreign objects which may have caused, or 
may cause, glass breakage. Repair sheet metal 
if necessary. 














REMOVAL AND INSTALLATION (Continued) 


Removal Dual-Handle Knife Method 

1. Follow Steps 1 and 2 of previous procedure. 

2. Inset blade of Dual-Handle Knife D81P-42006- 
B (available from Ford Special Service Tool 
Catalog or Saf-Ti Glass Distributors, Troy, Ml) 
or equivalent into urethane seal. 

3. With knife handle extended, yank knife blade 
through urethane seal around entire edge of 
windshield. Continue until all urethane is cut. 

4. Thick area of urethane not cut by dual-handle 
knife can be cut by a utility (Stanley®) knife. 

5. Remove the windshield from the vehicle using 
Glass Holding Tool D81T-33610-H or 
equivalent. 


DUAL-HANDLE KNIFE 
D81P-42006-B 



N5212-1C 



SCREW AND WASHER 
-ASSEMBLY 
N800322-S 


WINDSHIELD 
• GLASS STOP 
1103296 
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REMOVAL AND INSTALLATION (Continued) 


2. Place the windshield on a low, stable, work 
surface, inside up. 

3. Clean the windshield. 

4. Using a lint-free cloth, wipe the outer 15mm 
(5/8 inch) of the inside windshield periphery 


with Urethane Glass Cleaner ESB-M5B280-A 
or equivalent. 

NOTE: Wipe off cleaner immediately after 
application because it flash dries. 


WINDSHIELD MOLDING 
ASSEMBLY 




5. Thoroughly shake and stir Urethane Glass 
Primer ESB-M2G224-A or equivalent to ensure 
uniform pigment mixing. 

6. Using a clean brush, apply primer to the outer 
edge, 15.0mm (5/8 inch) of the inside of the 
windshield perimeter. (Allow at least five 
minutes drying time.) 



7. Start to apply the Foam Tape ESB-M3G137-A 
(7.0 x 7.0 x 4600mm) (0.27 x 0.27 x 181 inch) 
along the bottom of the windshield 9.0mm (0.35 
inch) from glass edge on the inside of the 
windshield around the entire perimeter. 
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REMOVAL AND INSTALLATION (Continued) 


8. Properly align windshield glass to body. 

Ensure lower glass stops are in their original 
position. 

WINDSHIELD 
GLASS STOPS 



b. Place windshield glass into opening. Center 
it top and bottom, side to side, with 
approximately equal clearance around 
opening. 

c. Install vinyl windshield moulding on 
windshield. 



d. Using masking tape or crayon, make 
alignment marks at points on each of the 
four sides of both the glass and the window 
opening. 

NOTE: If existing (fully cured) urethane remains on 
the windshield opening flange, the new urethane 
should be applied on top of the existing urethane. 
However, at no point should the existing urethane 
material exceed 2.54mm (0.10 inch) above the 
flange sheet metal. If necessary, reduce the height 
of the existing urethane at various points using a 
razor blade or a Stanley ® knife. 


9. Remove windshield glass from vehicle and 
place back on work table. 

10. Apply an even bead of Urethane Sealer ESB- 
M2G246-A or equivalent around entire 
windshield edge using an air pressure cartridge 
gun. (Air line pressure should be approximately 
276 kPa [40 psi].) The bead should be triangular 
in shape, 12.70mm (1/2 inch) high, and 
8.00mm (5/16 inch) at base. 

11. Taking care to align the marks on the glass to 
the body, install the windshield assembly onto 
the vehicle. This must be done within 15 
minutes of applying the urethane. 

12. Install windshield wiper arms and blades, and 
rearview mirror. 

13. Install the windshield moulding. 

NOTE: Urethane sealer must be used to repair leaks 

in the urethane seal, due to the moulding being 

retained by urethane. 


Vinyl Windshield Moulding—Aerostar 

The windshield moulding is made of vinyl and is 

retained in the windshield opening by the urethane 

sealer. 

Removal 

1. Remove the cowl grille. 

2. Pry one end of the moulding up from the glass 
and sheet metal approximately 100mm (4 
inches). Do not pry against the glass since 
glass breakage may result. 

3. Pull the moulding up slowly from the windshield 
opening until the entire moulding has been 
removed. 

Installation 

1. Replace the moulding with a new service 
moulding. 

2. Profit the new moulding in the windshield 
opening and trim the excess urethane in the 
moulding cavity for proper moulding fit. 

3. Remove the prefitted moulding and apply a 
sufficient amount of Urethane Sealer ESB- 
M2G246 or equivalent into the cavity between 
the sheet metal and the glass to retain the 
moulding. 

4. Align the centering notch on the moulding to the 
centering mark in the ceramic paint at the top of 
the windshield. 














REMOVAL AND INSTALLATION (Continued) 


5. Push the moulding into the cavity between the 
glass and the sheet metal along the roof and 
the pillars. 

6. Replace the cowl grille and clam up all excess 
urethane. 


WINDSHIELD 



Vent Window Glass—Bronco il 
Removal 

1. Open vent window 

2. Push the glass from the glass frame. 

3. Ensure glass frame is free of tape and sealer. 


Installation 

1. Apply sealer to the glass frame. 

2. Install the glass and new tape in the glass 
frame. 

3. Trim the excess edges of the tape around the 
glass frame. Clean glass and surrounding area. 
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REMOVAL AND INSTALLATION (Continued) 


Vent Window Assembly—Bronco II 

Removal 

1. Remove the door trim panel retaining screws. 
Remove the door trim panel. Refer to Section 
01-05b, Interior Trim and Ornamentation— 
Ranger/Bronco II. 

2. Remove the screws and washer assembly that 
retains the division bar to the door inner panel. 

3. Remove the two screws that attach the vent 
assembly to the leading edge of the door. 

4. Lower the window glass to full DOWN position. 

5. Pull the glass run part way out of the door run 
retainer in the division bar area. 

6. Tilt the vent window and division bar assembly 
toward the rear of the door and remove the vent 
window assembly from the door. 

7. Remove two vent upper pivot-to-vent frame 
screws. 

8. Remove the retaining nut and tension spring 
from the vent window lower pivot. 

9. Separate the vent glass retainer and the pivot 
stops from the vent fame and weatherstrip 
assembly. 


Installation 

1. Position the vent glass retainer assembly with 
the pivot stops into the vent window frame and 
weatherstrip assembly. 

2. Install the two upper pivot-to-frame retaining 
screws. 

3. Install the pivot tension spring and retaining nut. 
Adjust spring tension so that the vent will stay 
open at highway speeds. 

4. Position the run assembly in the vent window 
assembly. 

5. Position the vent window and division bar 
assembly into the door and to the glass edge. 
Ensure front door window spacer is in place. 

6. Install the two vent window frame-to-leading 
edge of door window frame and install two 
retaining screws. 

7. Install the division bar screw (adjust the run for 
proper door window operation). 

8. Install the door trim panel. Refer to Section 
01-05b, Interior Trim and Ornamentation— 
Ranger/Bronco II. 
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REMOVAL AND INSTALLATION (Continued) 


Triangular Window Assembly (Fixed)— 
Aerostar 

Removal 

1. Remove the interior trim. Refer to Section 
01-05b, Interior Trim and Ornamentation— 
Aerostar. 

2. Remove the three retaining nuts. 

3. Push the window module out. 



Installation 

1. Clean the window opening surface of all sealer. 

2. Clean the existing sealer from the window 
module if it is to be reused. 

3. Apply 12.0 x 9.0mm (1/2 x 3/8-inch) Resin 
Foam Tape ESB-M4G151-A to the back of the 
window module on the groove provided. 

NOTE: The ends of the foam tape should overlap 

each other (side-to-side) by 25mm (1 inch) along the 

bottom. 

4. Install the window module into the opening. 

5. Install the three retaining nuts. Tighten to 1-2 
N-m (8.85-17.70 in-lb). 



Side Door Windows 

Door Glass 

Removal 

1. Remove door trim panel and watershield. Refer 
to Section 01-05, Interior Trim and 
Ornamentation. 

2. Raise glass to full up position. 

3. Remove rear glass run retainer, if equipped, 
from door. 

4. Lower glass to gain access to glass bracket and 
glass retention rivets. 

5. Remove center pin from the glass retention 
rivets using a drift punch. Then, use a 6.35mm 
(1 /4-inch) diameter drill and drill out each rivet. 
Use care when drilling not to damage glass 
bracket and spacer/retainers. 

6. Remove the glass through the door belt 
opening. 

Installation 

1. Install glass spacer and retainer into glass 
retention holes. 

2. Install glass into door through the belt opening. 

3. Position the door glass to the door glass 
bracket and align glass and glass bracket 
retaining holes. 

4. Install retaining rivets. 

5. Raise glass to full up position. 

6. Install rear glass run retainer, if equipped, and 
glass run. 

7. Cycle glass up and down to check operation. 

8. Install door watershield and trim panel. 
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Front Door Window Glass and Mechanisms— 
Ranger/Bronco II 
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REMOVAL AND INSTALLATION (Continued) 


Body Side Window (Fixed and Sliding)— 
Aerostar 

Removal 

1. Remove the interior trim. Refer to Section 
01-05a, Interior Trim and Ornamentation- 
Aerostar. 

2. Remove the retaining nuts from the window 
module. 

3. Push the window out. 
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Installation 

1. Clean the window opening surface of all sealer. 

2. Clean the existing sealer from the window 
module if it is to be reused. 

3. Apply a continuous strip of 8.0x8.0mm 
(5/16x5/16 inch)Foam Core Butyl Tape ESB- 
M3G143-A2 or equivalent to the back of the 
window module. The start/stop joint must be at 
the bottom of the window, between studs and 
overlap 24-50mm (1-2 inches). 


4. Install the window module into the opening. 

5. Install the retaining nuts. Tighten to 1-2 N-m 
(8.85-17.70 in-lb). 

6. Test for water leaks. 

7. Install the interior trim. 















01-11-16 


Glass (Glazing), Frames and Mechanisms 


01-11-16 


REMOVAL AND INSTALLATION (Continued) 

Door Glass Belt Weatherstrip 

Removal 

1. Lower the glass to full down position. 

2. Unsnap and remove belt weatherstrips from the 
door. 

Installation 

1. Position the inside door belt weatherstrip to 
door inner panel and snap into place. 

2. Position the outside door belt weatherstrip to 
door outer panel and snap into place. 


LEAVE LOOSE UNTIL 
WEATHERSTRIP AFTER MOULDING 



Door Window Regulator 
Removal 

1. Remove the door trim panel and watershield. 
Refer to Section 01-05, Interior Trim and 
Ornamentation. 

2. If vehicle is equipped with power windows, 
disconnect the wire from the regulator. 


3. Remove the door glass as outlined. 

4. Remove the window guide, if equipped, (three 
nuts and washers) and remove guide from door 
belt opening. 

5. Remove the glass bracket assembly, if 
••'''©gQIpped, from the door, sliding the bracket 

C-channel off the regulator arm side/roller. . 

6. Remove the center pin from the regulator 
attaching rivets with drift punch. Then, drill out 
remainder of rivet heads using a 6.35 mm (1 /4- 
inch) drill. Be careful not to damage sheet metal 
holes during drilling. 

7. Remove regulator from the door. 

Installation 

1. Position door window regulator in door and 
align retention hoes to door inner panel. 

2. Install three (four rivets for power window) 
rivets attaching regulator to door inner panel 
using Rotunda Hydraulic Rivet Gun 107-00600 
or equivalent. 

NOTE: A 1/4 inch-20 x 1/2 screw and washer 
assembly and a 1/4 inch-20 nut and washer 
assembly may be used for retention if 1 /4 inch rivets 
are not available (equivalent metric retainers may 
also be used). 

3. Assemble glass bracket to regulator arm slide. 

4. Insert center guide through door access hole, 
sliding C-channel onto glass bracket slides and 
three retaining studs through door inner panel. 

5. Install three nut and washer assemblies to 
window guide retention studs; do not tighten at 
this time. 

6. Install door glass as outlined. 

7. Adjust door glass as outlined. Tighten the three 
nut and washer assemblies-to-window guide 
retention studs to 7-11 N • m (62-97 in-lb). 

8. Reconnect wire to regulator for power window if 
equipped. 

9. Check operation of window regulator. 

10. Install door watershield and trim panel. Refer to 
Section 01-05, Interior Trim and 
Ornamentation. 
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REMOVAL AND INSTALLATION (Continued) 


Power Window Switch—Aerostar 

Removal and Installation 

1. To remdwa the power window switch, remove 
the finish panel retaining screw. Then, puH the 
front of the finish panel from the door trim panel 
and remove the switch and panel assembly. 

2. Remov/e the wiring connector retaining screws 

from tlje back of the finish panel. Therveeing a 
thin-bladed screwdriver, carefully pry the switch 
’from the connector.• ;; vv 

3. To install, reverse Steps 1 and 2. 
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REMOVAL AND INSTALLATION (Continued) 


Power Window Switch—Ranger/Bronco II 

Removal and Installation 

The power window switches are located on the 

front door trim panels. 

Removal 

1. Insert a small, thin-bladed screwdriver into the 
spring tab slots (located at the front and rear of 
the switch housing) and apply pressure to make 
the switch housing pop out. 

2. Remove the three connector attaching screws 
from the switch housing. 

3. The switch is held in place by the electrical 
contact pins. To remove the switch, carefully 
pry the switch from the connector with a small 
screwdriver. 


Installation 

1. Position the switch to the connector and press 
firmly into place. 

NOTE: The switch is keyed to the connector and 

can only be installed one way. 

2. Install the connector to the switch housing 
housing using the three attaching screws. 

3. Position the switch housing to the door trim 
panel and press firmly into place. 


CONNECTOR 



SCREW 
N801946-S9 
(3 REQ'D) 


POWER WINDOW SWITCH - IN MULTIPLE HOUSING 
{DRIVER SIDE) 


DOOR 

LOCK 

SWITCH 


SWITCH 

HOUSING 


POWER WINDOW SWITCH - IN MULTIPLE HOUSING 
(PASSENGER SIDE) 


N5690-2A 
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REMOVAL AND INSTALLATION (Continued) 


Power Window Switch Connector Wire 
Removal and Installation 

If replacement of the switch connector or a wire 
leading to the connector is necessary, the wire(s) 
can be removed from the connector without 
disassembling the connector. 

To remove a wire from the connector, insert a 
needle-like tool in the edge of the pin hole and bend 
the terminal in. Then, pull the wire and terminal from 
the connector. To install the terminal in the 
connector, open the terminal and insert it into the 
wire hole. 


I SWITCH PIN 



NS035-1A 


Power Window Motor—Aerostar 
Removal 

1. Disconnect the battery ground cable. 

2. Remove the door trim panel. Refer to Section 
01-05a, Interior Trim and Ornamentation- 
Aerostar. 

3. Disconnect power window motor wire harness 
connector. 


WIRING ASSEMBLY-14A488 
WINDOW REGULATOR 

ALL MODELS WITH 
POWER WINDOWS AND 
LOCKS WITH/WITHOUT VISIBILITY 
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WIRING ASSEMBLY-10B594 
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I <LH) 
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REMOVAL AND INSTALLATION (Continued) 


4. Check inside the door to ensure electrical wires 
are not in line with holes to be drilled in the door 
inner panel. Using a 12.7mm (1/2- inch) 
diameter drill bit, drill tow holes in the door inner 
panel at the drill dimples located opposite the 
two unexposed motor drive retainer screws. 



5. Remove the three motor mount retainer screws 
using two drilled holes and existing larger hole 
access to screw heads. 

6. Push the motor toward the outside sheet metal 
to disengage the motor and drive from the 
regulator gear. After the motor and drive are 
disengaged, prop the window in full up position. 

7. Remove the motor and drive from inside the 
door. 

WARNING: Aerostar has a counter- balanced 
spring. Window must be in up position to 
remove power motor or blocked to prevent 
window from suddenly raising, causing possible 
injury. 

Installation 

1. Install a new motor and assembly. Tighten 
motor retaining screws to 5.6-9.6 N-m (50-85 
in-lb). 

2. Install two pieces for Pressure Sensitive 
Waterproof Tape D6AZ-19627-A or equivalent 
body tape 25.4mm (1 inch) square over drilled 
holes. 

3. Connect power window motor wiring, and 
battery ground cable. 

4. Remove glass prop and check window 
operation. 


5. Ensure door drain holes are open. 

6. Install trim panel. Refer to Section 01.05a, 
Interior Trim and Ornamentation-Aerostar. 


Power Window Motor—Ranger/Bronco II 

Removal 

1. Disconnect battery ground cable. 

2. Remove door trim panel and watershield. Refer 
to Section 01-05b, Interior Trim and 
Ornamentation— Ranger/Bronco II. 

3. Disconnect power window motor wire from wire 
harness connector. 

4. Remove motor and regulator assembly. 

5. Remove motor and drive from regulator (three 
retaining screws). 



Installation 

1. Install new motor and drive assembly to 
regulator. Tighten motor retaining screws to 
5.6-9.6 N-m (50-85 in-lb). 

2. Install motor and regulator assembly in door. 

3. Connect power window motor wiring, and 
battery ground cable. 

4. Check window operation. 

5. Ensure door drain holes are open. 

6. Install watershield and trim panel. Refer to 
Section 01-05b, Interior Trim and 
Ornamentation—Ranger/Bronco II. 
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REMOVAL AND INSTALLATION (Continued) 


Side Body Windows 

Side Window Glass—Bronco II 

Removal-Music Wire Method (Two-Man 

Operation) 

1. Remove all mouldings, nuts and studs. 

2. Using a 914mm (36-inch) length of single strand 
steel music wire (smallest OD available), cut the 
urethane seal around entire edge of side 
window. 

a. Force wire through seal at bottom of side 
window. (A 4.8mm [3/16-inch] maximum 
OD aluminum rod with a notch cut in one 
end can aid in forcing wire through bottom 
seal.) 

b. With one technician holding the end of the 
wire inside the vehicle, the other technician 
should yank the wire to cut the seal (first 
along the bottom of the side window, and 
then along the sides and the top). 

3. Remove the side window from the vehicle using 
the Glass Holding Tool D81T-33610-H or 
equivalent. 

4. Remove any excess urethane, using care not to 
smear the urethane on component parts, 
instrument panel and vinyl roof. 

NOTE: If the urethane has cured all the way through 

it will not be necessary to remove the urethane 

which remains on the sheet metal. 

5. Check flange sealing area for faulty sheet metal 
or foreign objects which may have caused, or 
may cause, glass breakage. Repair sheet metal 
if necessary. 



Removal-Dual-Handle Knife Method 

1. Insert blade of Dual Handle Knife D81P-42006- 
B or equivalent (available from Ford Special 
Service Tool Catalog of Saf-Ti Glass 
Distributors, Troy, Ml) into urethane seal. 



N5212-1C 


2. With knife handle extended, yank knife blade 
through urethane seal around entire edge of 
side window. Continue until all urethane is cut. 

3. Thick area or urethane not cut by dual-handle 
knife can be cut by a (Stanley®) knife. 

4. Remove the side window from the vehicle using 
Glass Holding Tool D81T- 33610-H or 
equivalent. 


Installation-Using Urethane Kit E0AZ-19562-A 

1. Using a clean brush, apply Urethane Metal 
Primer ESB-M2G234-A or equivalent to side 
window opening flange. 

NOTE: A minimum of 30 minutes is required for 
primer surface to dry. 

2. Place the side window on a low, stable work 
surface, inside up. 

3. Clean the side window module. 

4. Using a lint-free cloth, wipe the outer 12.70mm 
(1/2 inch) of the inside side window module 
periphery with Urethane Glass Cleaner ESB- 
M5B280-A or equivalent. 

NOTE: Wipe off cleaner immediately after 
application because it flash dries. 

5. Properly align side window glass to body. 

If existing (fully cured) urethane remains on the 
windshield opening flange, the new urethane should 
be applied on top the existing urethane. However, at 
no point should the existing urethane material 
exceed 2.54mm (0.10 inch) above the flange sheet 
metal. If necessary, reduce the height of the existing 
urethane at various points using a razor blade or 
Stanley® knife. 
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REMOVAL AND INSTALLATION (Continued) 


6. Remove the side window module glass from 
vehicle and place on work table. 

7. Thoroughly shake and stir Urethane Glass 
Primer ESB-M2G24-A or equivalent to ensure 
uniform pigment mixing. 

8. Using a clean brush, apply primer to window 
module. (Allow at least five minutes drying 
time.) 

9. Apply an even bead of Urethane Sealer ESB- 
M2G222-A or equivalent around entire 
windshield edge using an air pressure cartridge 


gun. Air line pressure should be approximately 
276kPa [40 psi]. The bead should be triangular 
in shape, 14mm (0.55 inch) high, and 10 mm 
(0.39 inch) at base. 

10. Install the side window assembly onto the 
vehicle. This must be done within 15 minutes of 
applying the urethane. 

11. Install the mouldings. 

NOTE: It is acceptable to use butyl afterseal to 

repair leaks (fill gaps) in urethane seal. 


BODY SIDE WINDOW 


GLASS ASSEMBLY 

NUT-N620361-S36 

829750 

<10 REQ'D) TIGHTEN TO 


1-2 N m 18-18 IN-LB) 

XT 

BODY SIDE 

URETHANE BODY 
PRIMER (BLACK) 
ESB-M2G234-A 

WINDOW GLASS 
ASSEMBLY 

829750 

SECTION A 

SECTION B 


NUT-N620361-S36 
<10 REQ'D) TIGHTEN TO 
1-2 Nm <8-18 IN-LB) 



TO FRONT OF BODY 


URETHANE SEALER 
ESB-M2G46-A 
APPLY ON MODULE ALONG 
ENTIRE PERIPHERY. BEAD' 
SIZE MAY BE LARGER 
PROVIDED NO OBJECTIONABLE 
EXPULSION RESULTS. 


8.0 ± 1.0mm 
5/16 IN. ±1/32 IN. 



BODY SIDE WINDOW 
GLASS ASSEMBLY 
829750 


SECTION C 


14.0±2.0mm 
9/16 IN.±3/64 IN. 


BODY SIDE WINDOW 
GLASS ASSEMBLY 
829750 


NOTE: APPLY TO OUTER SURFACE 

ALONG THE ENTIRE PERIPHERY. 
ALLOW 30 MINTUES DRYING 
TIME PRIOR TO INSTALLATION. 
MASK LOWER QUARTER OF 
BODY AROUND OPENING TO 
PREVENT DRIPS AND RUNS OF 
PRIMER ONTO PAINT. IN THE 
EVENT CONTAMINATION DOES 
OCCUR. IMMEDIATE REMOVAL 
BY SOLVENT WIPING. IS, REQUIRED 


N6025-2A 


Body Side Window Assembly—Fixed—Ranger 

Super Cab (Butyl Seal) 

Removal 

1. Remove interior trim around window. Refer to 
Section 01-05b, Interior Trim and 
Ornamentation—Ranger/Bronco II. 

2. Remove four self-threading nuts from inside 
window assembly and remove moulding 
assembly. 

3. Remove glass assembly by pushing with 
enough pressure to separate the butyl seal. 


4. Clean old seal from body recess and from the 
window assembly. All traces of old sealing 
material must be removed. 

5. Inspect for sheet metal deficiencies, and check 
sealing surface of flange for chipped or missing 
paint. Repair as necessary. 












01-11-23 


Glass (Glazing), Frames and Mechanisms 


01-11-23 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Apply new Liquid Butyl Sealer ESB-M4G162-A 
or equivalent, around outer perimeter of body 
recess. 

2. Press window assembly into place. Use enough 
pressure to seat window firmly in sealing 
material. 

CAUTION: Avoid damaging or distorting window 

assembly. 

3. Install four self-threading nuts. Tighten to 1-2 
N m (-12 in-lb). 

Install interior trim around window. Refer to Section 

01-05b, Interior Trim and Ornamentation—Ranger/ 

Bronco II. 
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REMOVAL AND INSTALLATION (Continued) 


Body Side Window Assembly—Movable 
Glass—Ranger Super Cab 

Removal 

1. Open latch and remove two screws and two 
U-nuts attaching latch assembly to trim panel. 

2. Remove two screws retaining two hinges to 
window assembly. 

3. Remove body side window assembly. 

Installation 

1. To install, reverse Steps 1 through 3. 
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REMOVAL AND INSTALLATION (Continued) 


Rear/Liftgate Windows 

Stationary Back Window-Ranger, Bronco II 

Liftgate. 

Removal 

1. From the interior of the vehicle, pull down the 
weatherstrip and push the back window glass 
and weatherstrip out of the window opening 
from inside the cab. 


2. Remove the weatherstrip from the glass and 
clean all sealer from the weatherstrip and/or 
glass, if either is to be reused. 

3. Clean all sealer from the back window opening. 




Rear Window Defroster—Aerostar and 
Bronco II. 

Removal and Installation 

Disconnect the wire leads at each end of the 
glass. Remove the window. Refer to Section 01-05, 
Interior Trim and Ornamentation. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Defroster Wiring installation—Bronco II 




K6811-2A 














REMOVAL AND INSTALLATION (Continued) 



Installation 

1. Install the outside moulding, if so equipped. 
Position the weatherstrip to the back window 
glass. 

2. Install a draw cord all around the weatherstrip in 
the flange crevice, allowing the cord to overlap 
at the bottom center of the glass. Coat the 
weatherstrip mounting surface with Rubber 
Lubricant D9AZ-19583-A or equivalent. 

NOTE: Green Soar ESB-M1B9-A or equivalent 

diluted 10 to 1 with water, may be used to facilitate 

installation of weatherstrips and mouldings. 

3. Position the glass and weatherstrip to the 
window opening. With an assistant apply hand 
pressure from outside the cab, pull (from inside) 
the weatherstrip lip over the window opening 
flange with the draw cord. Pull the weatherstrip 
over the lower flange, pullin gone end of the 
cord at at time. Then, pull the weatherstrip over 
the side flanges and upper flange. 

4. Clean the glass and the area around the 
window to remove all excess sealer. 

5. Test for water leaks. 


Sliding Back Window—Ranger 

Removal 

1. From the interior of the vehicle, pull down the 
weatherstrip lip along the window opening and 
push the back window frame and weatherstrip 
out of the window opening from inside the cab. 

2. Remove the weatherstrip from the window 
frame and place the movable window in the 
open position. 

3. For the top of the window frame, remove the 
screw retaining each division bar. Also, remove 
the two screws retaining the anchor plate in the 
window track and remove the plate. 

4. Spread the window frame and work the 
movable glass out of its track. Remove it from 
the frame. 

5. If the stationary glass is to be replaced, remove 
the division bar lower retaining screw and 
remove the division bar. 

6. Spread the window frame just enough to permit 
the stationary glass to be worked out of the 
frame. 

Installation 

1. If the stationary glass is to be replaced, apply 
Silicone Lubricant C0AZ-19553-AA or 
equivalent to the window weatherstrip and 
track. Spread the frame slightly and slide the 
glass into place in the frame. Do not allow the 
weatherstrip to bunch. 

NOTE: Green Soap ESB-M1B9-A or equivalent 

diluted 10 to 1 with water, may be used to facilitate 

installation of weatherstrips and mouldings. 

2. Position the division bar in the frame and install 
the lower retaining screw. 

3. Spread the frame slightly and install the 
movable glass in its track. 

4. Position the anchor plate in the window track 
and install the two retaining screws. 

5. Install the division bar upper retaining screws. 

6. Position the weatherstrip to the window frame. 



















REMOVAL AND INSTALLATION (Continued) 


Install a draw cord all around the weatherstrip in 
the flange crevice, allowing the cord to overlap 
at the bottom center of the glass. 

Position the glass and the weatherstrip to the 
window opening. With an assistant applying 


hand pressure from outside the cab, pull the 
weatherstrip lip over the window opening flange 
with a draw cord. Pull the weatherstrip over the 
lower flange, pulling one end of the cord at a 
time. Then, pull the seal over the side flanges 
and upper flange. 


Stationary or Sliding Back Window—Ranger 

Super Cab (Butyl Seal) 

Removal 

1. Remove interior trim around window. Refer to 
Section 01-05b, Interior Trim and 
Ornamentation—Ranger/Bronco II. 

2. Remove eight self-threading nuts from inside 
window. 

3. Remove glass assembly by pushing with 
enough pressure to separate butyl seal. 

4. Clean old seal from body recess and from 
window assembly. All traces of old sealing 
material must be removed. 

5. Inspect sheet metal from irregularities and 
check sealing surface for chipped or missing 
paint. Repair as necessary. 


WINDOW 

ASSEMBLY 


Installation 

1. Apply new Liquid Butyl ESB-M4G162-A or 
equivalent, around outer perimeter of body 
recess. 

2. Press window assembly into place, Use enough 
pressure to seal window firmly in sealing 
material. 

CAUTION: Avoid damaging or distorting window 

assembly. 

3. Install eight self-threading nuts. Tighten to 1-2 
N-m (9-12 in-lb). 



SECTION A 


1 } 


FIXED WINDOW SHOWN 
SUDING/LOCKABLE WINDOW TYPICAL 


SELF-THREADING NUT 
(8 REQ'D) 
TIGHTEN TO: 
1-2 N-m 
(9-12 IN-LB) 



(FIXED WINDOW) 
SECTION A 


WINDOW 

ASSEMBLY 


BEAD OF BUTYL 
SEALER 
6-9mm 
(0.24-0.35 IN) 


WINDOW 

'ASSEMBLY 




BEAD OF BUTYL 
SEALER 
6-9 mm 
(0.24-0.35 IN) 



^ 5 ^ 


(SLIDING WINDOW) 
SECTION A 


SELF-THREADING NUT 
(8 REQ'D) 

' TIGHTEN TO 
1-2 N-m 
(9-12 IN-LB) 


N7392 2A 
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REMOVAL AND INSTALLATION (Continued) 


Glass Fixed Window-Butyl—Type Seal— 
Aerostar 

Liftgate and Rear Doors 
Removal 

1. Remove the interior trim. Refer to Section 
01-05a, Interior Trim and Ornamentation— 
Aerostar 

2. Remove the eight retaining nuts (on dual rear 
door window, eight nuts per window). 

3. Push the window module out. 



{8.85-17.7 IN-LB) (8 REQ'D) 


N5938-1A 
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REMOVAL AND INSTALLATION (Continued) 


Glass Fixed Window-Butyl—Type Seal— 
Aerostar 

Lift gate and Rear Doors 
Removal 

1. Remove the interior trim. Refer to Section 
01-05a, Interior Trim and Ornamentation— 
Aerostar 

2. Remove the eight retaining nuts (on dual rear 
door window, eight nuts per window). 

3. Push the window module out. 


BACK WINDOW 



TIGHTEN TO 1.0-2.0 N-m 

(8.85-17.7 IN-LB) (8 REQ'D) N5938-1A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Clean the existing sealer from the window 
module if it is to be reused. 

2. Clean the window opening surface of all sealer. 

3. Apply a continuous strip of 8.0x8.0 (5/16x5/16 
inch) Foam Core Butyl Tape ESB-M3G143-A2) 
or equivalent to the back of the window module. 
The start/stop joint must be at the bottom of 
window, between studs and overlap 25-50mm 
(1-2 inches). 

4. Install the window module into the opening. 



5. Install the retaining nuts. Tighten to 1-2 N-m 
(8.85-17.70 in-lb). 

CAUTION: Do not use a razor blade to clean 
sealer from heated rear window. Use of razor 
blades, steel wool or abrasive powders will 
damage the grid wires. 

6. Test for water leaks. 

7. Install the interior trim. Refer to Section 01.05a, 
Interior Trim and Ornamentation-Aerostar. 



N6073-2B 
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REMOVAL AND INSTALLATION (Continued) 


Rear Defroster Control Assembly—Aerostar 
Removal and Installation 


1. Remove instrument cluster panel assembly. 

Refer to Section 01-12, Instrument Panel and 
Console. . .n._- 

2. Remove instrument panel LH * 1 




3. Remove two screws retaining, heated-msar 
window cdhtrof assembly to'p6d - . 


4. Remove electrical connector from control 

assembly,-*- ■ ■*' ,. *>:,?> ''*&**" 

5 . To install, reverse Steps 1 through 4. 


i**v 




SCREW 

56929 



REAR WINDOW 
DEFOGGER 
SWITCH 


K7224-2A 
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REMOVAL AND INSTALLATION (Continued) 




' \ 


WIRING 

ASSEMBLY 

14401 


CLOCK 

WIRING 

15A006 


WIRING ASSEMBLY 
18C617-TO HEATED 
REAR WINDOW AND 


WITH ELECTRIC 
CLOCK HEATED 
REAR WINDOW 
PLUGS HERE 



REAR WASHER/WIPER 


WIRING 

ASSEMBLY 

14408 


K8806 2C 
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REMOVAL AND INSTALLATION (Continued) 


Rear Defroster Control Assembly—Bronco II 

Removal 

1. Disconnect the battery ground cable. 

2. Remove the ash try (2 screws). 

3. Remove the cluster trim panel (held on by 

clips). ■ ■. . ' - ■ 

4. Remove the switch mounting bezel containing 
the switches (snap-in). 

5. Disconnect the electrical connector. 

6. Remove the switch from the mounting bezel by 
pushing on the switch from the connector side 
until the snap-in mount clips release. 

Installation 

1. Feed the electrical connector through the hole 
in the switch mounding bezel. 

2. Install the electrical connector to the switch. 

3. Install the switch to the,switch mounting bezel 
(snap-in). 

4. Install the switch mounting bezel to the 
instrument panel (snap-in). 

5. Install the cluster trim panel (push-on). 

6. Install the ash tray (2 screws). 

7. Connect the battery ground cable and check 
the system operation. 

HEAR DEFROSTER 

CONTROL ASSEMBLY _ 



MOUNTING 

BEZEL K14409-1A 


MAJOR SERVICE OPERATIONS 


Rear Window Grid Wire Service 
Any break in the grid longer than 25mm (one 
inch) can not be serviced. The rear window 
mush be replaced. For breaks less than 25mm 
(one inch) long, use the following procedure: 
NOTE: If the first layer of the rear window grid 
(brown color) is damaged or missing it will be 
necessary to apply Brown Lacquer Touch-Up Paint 
AL81-5477-B or equivalent on the glass prior to 
applying the Rear Window Defroster Repair D8AZ- 
19562-AA or equivalent. 

Inoperative grid wires on heated rear windows 
should be serviced by using Rear Window Defroster 
Repair D8AZ-19562-AA or equivalent. 


\ Surface Preparations 

1. The vehicle should be brought inside and 
permitted to come to room temperature 16°C 
(60°F)or above. 

2. Clean the entire grid line service area with Ford 
Ultra Clear Spray Glass Cleaner E4AZ-19C507- 
AA or equivalent cleaning solvent to remove all 

i dirt, wax, grease, oil or other foreign matter. It is 
important that the service area be clean and 
dry. 

CAUTION: Do not use scrapers, sharp 
instruments, or abrasive cleaners On the interior 
surface of the rear window as this may cause 
damage to the grid lines. 


Mixing 

The bottle of Rear Window Defroster Repair 
D8AZ-19562-AA and touch-up paint if needed, must 
be at room temperature. Shake bottle for at least 
one minute for thorough mixing. Shake frequently 
during use. 


Application 

1. Mark the location of the break on the outside of 
the window. 

2. . Using cellulose tape, mask off the area directly 

above and below the grid break. The break area 
should be at the center of the mask and the 
tape gap must be no wider than the existing grid 
line. 

USING CELLULOSE TAPE. MASK OFF THE AREA DIRECTLY ABOVE 
AND BELOW THE GRID BREAK. THE BREAK AREA SHOULD BE AT 
THE CENTER OF THE MASK AND THE TAPE GAP MUST BE NO 
WIDER THAN THE EXISTING GRID LINE. 

APPLY BROWN TOUCH-UP 
PAINT TO THIS AREA FIRST 
WHEN BROWN LAYER OF GRID 



3. Apply the service coating in several smooth 
continuous strokes (allowing 3 to 5 minutes 
drying time between coats) across the break 
areas using the brush applicator in the cap. 
Extend the service coating at least 6mm (1/4 
inch) on both sides of the break area. 













MAJOR SERVICE OPERATIONS (Continued) 


If both brown and silver layers of the grid ate broken 
or missing, apply a coat of the brown touch-up paint 
across the break area first. Two coats may be 
necessary to obtain the proper color. Allow the 
touch-up paint to dry, then apply three coats of silver 
grid repair compound, allowing 3 to 5 minutes drying 
time between coats. The coating of the silver grid 
repair compound should extend at least 6mm (1/4 
inch) on both sides of the break area. 

4. Allow to dry for five minutes, then remove the 
mask. 

5. After removing the mask, check the outside 
, appearance of the grid repair compound is 

visible above or below the grid, this excess 
should be removed. This can be done by 
placing a single-edge razor blade on the glass 
parallel to the grid, scraping gently toward the 
grid. ■ ’ 

CAUTION: Be careful not to damage the grid line 
with the razor blade. 

Curing . 

The service coating will air dry in approximately 
one minute and can be energized within three 
minutes. Optimum hardness and adhesion occurs 
after approximately 24 hours. At that time, the 
serviced area may be cleaned with a mild window 
cleaner. 


Lead Window Terminal Service 

1. Allow the rear window to warm up to room 
temperature fro one-half hour to one hour. 

2. Clean the buss bar in the area to be serviced 
using fine steel wool (3/0 to 4/0 grade)., 

3. Restore the area where the buss bar terminal 
was originally attached by applying three coats 
of Rear Window Defroster Repair D8AZ-19562- 
AA or equivalent. Allow approximately ten 
minutes drying time between coats. 

4. Working as quickly as possible to avoid 
overheating the glass, tin the buss bar with 
solder in the area where the terminal will be 
attached. 

5. Using a heat lamp, preheat the glass in the 
solder area to 50°-60°C (120°-150®F) just prior 
to soldering the terminal on. 

6. Position the terminal on the buss bar in the area 
that was tinned and hold it in place with an ice 
pick or screwdriver. 


7. Apply soldering heat to the pad of the terminal 
unit the solder flows. 

NOTE: To avoid damaging the buss bar, remove the 
soldering gun or iron as soon as the solder flows. 

8. Start the vehicle, turn the heated rear window 
on and leave it on for five minutes. Inspect the 
terminal and apply Rear Window Defroster 
Repair D8AZ-19562-AA or equivalent, to the 
required area. 



SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


Model 

Description 

107-00600 

Hydraulic Rivet Gun 

007-00001 

Digital Volt-Ohmmeter 


CN5691-1A 


tool Number 

Description 

D81T-33610-H 

Glass-Holding Tool 

D81P-42006-B 

Dual Handle Knife 


CV4831-1B 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DIAGNOSIS AND TESTING 


Diagnosis Guide—Cigar Lighter 

Possible problems associated with the cigar 
lighter are listed in the following Diagnosis Guide 
along with possible causes and correction steps. 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Cigar lighter — knob pops out before 

1. Cigar lighter element. 

1. Substitute another element. 

adequate heating. 


Replace if necessary. 


2. Cigar lighter socket. 

3. Replace socket. 

Cigar lighter — element stays in, will 

1. Fuse burnt out. 

1. Replace fuse. If fuse blows again, 

not heat up. 


check for short circuit. 


2. Open circuit in wiring. 

2. Check for power to socket. Repair 



if necessary. 


3. Cigar lighter element. 

3. Substitute another element. 



Replace if necessary. 


4. Cigar lighter socket. 

4. Replace socket. 


CL2776-2D 
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01 - 12-2 


1. Disconnect battery ground cable. 

2. Remove the two screws that attach the ash 
receptacle retainer to the instrument panel. 

3. Disconnect the cigar lighter power and ground 
wires, then remove wiring connector from 
retainer and remove. 

4. To install, reverse Steps 1 through 3. 



Cigar Lighter—Aerostar High Series 
Removal and Installation 

1. Disconnect battery ground cable. 

2. Open drawer and disconnect power and 
ground. 

3. Unscrew cigar lighter socket and retainer from 
ash receptacle. 

4. To install, reverse Steps 1 through 3. 

NOTE: Cigar lighter must be installed with the 
ground lead in the twelve o’clock position. Use 
locator notch in drawer to align correctly. 




































REMOVAL AND INSTALLATION (Continued) 


Cigar Lighter—Aerostar Low Series 


Removal 

Installation 

1 . 

Disconnect battery ground cable. 

1 . 

Install cigar lighter socket retainer and tighten. 

2. 

Remove cigar lighter knob and element 
assembly. 

2. 

Install cigar lighter power and ground wires, if 
so equipped. 

3. 

Remove ash receptacle, then remove power 

3. 

Install ash receptacle as outlined, if removed. 


and ground. 

4. 

Install knob and element assembly. 

4. 

Remove cigar lighter socket retainer and 
remove socket. 

5. 

Connect battery ground cable and test cigar 
lighter for proper operation. 


Cigar Lighter—Ranger/Bronco II 
Removal 


1. Disconnect battery ground cable. 

2. Remove the lighter element. 

3. Remove ash receptacle assembly from 
instrument panel, and disconnect wiring from 
the base of the lighter. 

4. Unscrew socket and retainer. 

Installation 

1. Screw socket and retainer onto position. 
Connect push-on connector to the base of the 
lighter. 

2. Install ash receptacle assembly to the 
instruments panel. 

3. Install the lighter element. 

4. Connect battery ground cable. Test lighter for 
operation. 



REAR VIEW OF 

INSTRUMENT PANEL AND WIRING 



K14169-1A 
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REMOVAL AND INSTALLATION (Continued) 


Floor Console—Aerostar 

Removal 

1. Open cassette door and remove tape cartridge 
container. 

2. Remove two nut and washer assemblies from 
container opening. 

3. Lift console assembly up over the two weld 
screws. Then move console rearward 
approximately two inches, and lift up on 
console assembly. 

Installation 

1. Place console assembly rearward of rear 
bracket approximately two inches. Push 
console forward and at the same time lift front 
of console and place over two weld screws. 

2. Install two nut and washer assemblies onto 
weld screws retaining console in place. 

3. Install tape cartidge container. 


NUT AND WASHEH ASSY. 



Floor Console—Ranger/Bronco II 

Removal 

1. Remove arm rest mounting access covers. 

2. Unscrew arm rest mounting bolts and remove 
armrest. 

3. Remove screws in utility tray and panel 
console. Remove console. 

Installation 

1. Place console over mounting brackets. Install 
three screws. 

2. Place armrest on panel and screw in four bolts. 

3. Insert two arm rest mounting access covers. 


ARM REST MTG. ARM REST 



FRONT OF V 

VEHICLE WELO SCREWS 


R3126-1A 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Panel Pad—Aerostar 

Removal 

1. Remove five cluster panel retaining screws (tap 
up between pods). 

2. Remove nine upper finish panel retaining 
screws. 

3. Remove the five instrument panel cowl top 
attachment retaining screws. 

4. Remove the instrument panel cowl side 
attachments (two retaining screws LH; one 
retaining screw RH). 

5. Remove two instrument panel lower center 
brace attachments retaining screws. 

6. Remove two bolts attaching steering column to 
instrument panel. 

7. Disconnect wires. 

8. Remove instrument panel. 


Installation 

1. Position instrument panel. 

2. Rest instrument panel on the cowl side 
brackets and align instrument panel centering 
stud into the cowl top. Then, align instrument 
panel darts into grooves on cowl side brackets. 

3. Connect wiring. 

4. Attach two bolts connecting steering column to 
instrument panel. 

5. Install instrument panel cowl top attachment 
retaining screws. 

6. Install instrument panel cowl side attachment 
retaining screws. 

7. Install instrument panel lower center brace 
attachment retaining screws. 

8. Tighten center brace attachments to dash 
panel. 

9. Attach upper finish panel. 

10. Attach cluster panel. 


SCREW AND 
WASHER 
56930-S36B 
(3 REQ'D) 


INSTRUMENT 

CLUSTER 

PANEL ASSEMBLY 


UPPER PANEL 
ASSEMBLY-11044A90 


SCREW AND 

WASHER 

N803667-S2 


INSTRUMENT 

PANEL 

ASSEMBLY 

04304 


U-NUT 

N802539-S100 


LOWER 

INSTRUMENT 

PANEL 

ASSEMBLY 

1104325 


SCREW AND 
WASHER 
56930-S36B 



SCREW 

55928-S36B 


U-NUT 

N802539-S100 


INSTRUMENT 

PANEL 

ASSEMBLY 

04304 

LOWER 

INSTRUMENT 

PANEL 

ASSEMBLY 

1104325 


PANEL AND REGISTER 
ASSEMBLY-11046B49 


PANEL 
ASSEMBLY 
SCREW AND 11044070 

WASHER 
56930-S36B 


SCREW AND 
WASHER 
56930-S36B 


R3828-2C 
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REMOVAL AND INSTALLATION (Continued) 


VEHICLE 

IDENTIFICATION 

PLATE' 

1101631 


N800854-S2 


NUT 

N620481-S2 


RIVET 

” 383554-SI 00 



SCREW AND WASHER 


55927-S36B (4 REQ'D) TIGHTEN TO 


WASHER 
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REMOVAL AND INSTALLATION (Continued) 


Lower Instrument Panel—Aerostar 


Removal and Installation 

1. Open glove compartment door and remove two 
retaining screws to RH upper panel. Remove 
retaining screw underneath lower right of lower 
panel to cowl side bracket. 

2. Remove fuse panel cover by turning two quick 
disconnect fasteners at bottom of fuse panel 
cover, 

3. Remove two retaining screws to LH cowl side 
bracket. 


4. Remove vertical screw at RH side of steering 
column. 

5. Disconnect wiring. 

6. Pull rearward and remove lower panel from 
lower panel locating studs. 

7. To install, reverse Steps 1 through 6. 



Instrument Panel—Ranger/Bronco II 

Removal 

1. Disconnect battery ground cable. 

2. Disconnect wiring connectors in engine 
compartment. 

3. Remove ash receptacle and retainer. 

4. Remove cluster finish panel by unsnapping 
seven snap-in retainers. 

5. Remove four screws retaining cluster. 

6. Pull out cluster far enough to disconnect 
speedometer and unplug connectors. 

7. Remove cluster from vehicle. 

8. Remove two screws retaining bottom of 
steering column opening cover and remove 
cover by unsnapping two retainers at top 
corners of cover. 

9. Remove steering column upper and lower 
shrouds. 

10. Disconnect wiring from switches on steering 
column. 

11. Remove RH and LH cowl side trim covers. 

12. remove two bolts retaining RH and LH 
instrument panel lower corners to cowl side. 


13. Remove RH and LH lower insulators, if so 
equipped. 

14. Remove screw retaining center brace to floor. 

15. Remove two screws retaining glove box 
assembly at hinge to instrument panel. 

16. Open glove box, squeeze in sides and remove 
assembly from vehicle. 

17. Remove parking brake and hood opening 
cables from bottom of instruments panel. 

18. Reach through openings and from underneath 
the instrument panel disconnect wiring vacuum 
lines, radio antenna and heater/AC control 
cables. 

19. Remove four screws retaining top of panel. 

20. Remove panel from vehicle. 

21. If replacing panel, transfer all components to 
new panel. 

Installation 

Reverse Steps 1 through 20. 












01-12-8 


Instrument Panel and Console Assemblies 


01-12-8 


REMOVAL AND INSTALLATION (Continued) 



WIRING 

CONNECTORS 


R3128-2A 
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REMOVAL AND INSTALLATION (Continued) 


VEHICLE 

IDENTIFICATION 

PLATE 


SCREW WITH 
WASHER HEAD 

N804083-S36B 
(4 REQ'D) 


U-NUT 

N804254-S100 
(4 REQ'D) 


SCREW AND 
WASHER 
N802117-S54B 
(2 REQ'D) 



COWL 

TOP 


U-NUT 

N8008S4-S100 
(2 REQ’D) 


STEERING 

COLUMN 

OPENING 

COVER 

044F08 


PARKING BRAKE 
RELEASE BRACKET 


SCREW AND WASHER 
N802167-S54B 
(2 REQ'D) 


TO TURN 
SIGNAL SWITCH 


TO IGNITION 
SWITCH 


SCREWS 
S6920-S2 
(2 REQ'D) 


TO STOPLAMP 
SWITCH 



STEERING 

COLUMN 


MULTI-FUNCTIONAL 
SWITCH 


R3129-2A 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the two lower and two upper mounting 
screws and lower console. 

4. Disconnect the two wire connectors and 
remove console. 

5. To install, reverse Steps 1 through 4. 
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SECTION 01-14 Handles, Locks, Latches and 

Mechanisms 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles 


DESCRIPTION 


For service information on door and hatch 
adjustments, refer to Section 01-03, Doors. 

For service information on weatherstrips and door 
sealing refer to Section 01-07, Sealing. 


For information on removing and installing interior 
trim panels refer to Section 01-05, Interior Trim and 
Ornamentation. 


Illuminated Entry 

Aerostar 

The illuminated entry system assists vehicle entry 
during the hours of darkness by illuminating the door 
lock cylinder, so it may be easily located for key 
insertion. The vehicle interior will also be illuminated 
with the courtesy lamps. 

The system consists of three main components: 
electronic actuator module, door latch switch, and 
wiring harness. 



VEHICLE COURTESY 
LAMPS 


KS887-1B 
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DESCRIPTION (Continued) 



Activation of the system is accomplished by 
raising the outside door handle. 

This action momentarily closes a switch mounted 
on the door latch mechanism, which completes the 
ground circuit of the electronic module and switches 
the system on. The vehicle interior lamps turn on, 
remain on for approximately 25 seconds, then 
automatically turn off. During this 25 second period, 
the system can be manually deactivated by turning 
the ignition switch to either RUN or ACC position. 

The system will be activated every time the 
outside front door handles are operated. Opening 
the doors from the inside of the vehicle will not 
activate the system. 

if the outside door handle is held up indefinitely so 
that the latch switch is continuously closed, the 
system will operate as normal and turn off after 25 
seconds. At the completion of this cycle, if the door 
handle is still in the raised position, the system will 
remain off, and it will be impossible to activate the 
system from the other front door handle until the 
raised handle is returned to its normal position. This 
function is built into the logic circuitry of the system 
to prevent battery discharge, should the outside 
door handle be intentionally propped up or become 
jammed in any way. 



Housed within the module is a printed circuit 
board, the logic circuitry, and a relay to switch B+ to 
the various circuits, the normal module operating 
voltage is 9 to 16 volts. However, the unit will 
withstand voltage up to 24-volts for a period of 15 
minutes. It cannot be damaged by reverse voltages 
and is unaffected by vehicle electrical transients. 


DIAGNOSIS 


Illuminated Entry 

NOTE: Before performing diagnosis, verify 
illuminated entry system function. The illuminated 
entry module will not turn off the courtesy lamp if it is 
turned on by the head lamp rheostat, or if the door is 
open. 














01-14-3 


Handles, Locks, Latches and Mechanisms 


01-14-3 


DIAGNOSIS (Continued) 


Quick Checks 

1. Verify that courtesy lamp circuit is working 
properly. If not, check fuse. 

2. With the ignition switch in ACC or RUN position, 
verify that other systems which share the same 
accessory fuse are functional. If not, check 
fuse. 


3. If any of the above systems are not working 
properly, service the inoperative circuit and 
then recheck the operation of the illuminated 
entry system before proceeding with the 
following complete check-out procedure. 


Check-Out Procedure 

1. Terminal numbers referred to in the following 
procedure relate to the wiring connector 
attached to the illuminated entry actuator 
assembly. The terminals are numbered from 
left to right (when the connector is held as 
shown). 

2. Any malfunctions diagnoses in Step 4 in the 
charts below could be located in either front 
door. 


3. To trace and/or service various circuits, refer to 
the respective vehicle wiring diagrams. 

4. Check system fuses (two) before proceeding. 

After Testing 

If all tests check out OK and the illuminated entry 
system is still malfunctioning, the actuator assembly 
is the cause of the problem and must be replaced. 
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DIAGNOSIS (Continued) 


SYSTEM TESTING — ILLUMINATED ENTRY 


OPERATION 


RESULT 



Test lamp should glow at all times 
with ignition switch in RUN or OFF 
position. If not, trace circuit 54 
(light green with yellow stripe) back 
to fuse panel and service. 


The test lamp should glow when 
the ignition switch is in Acc or Run 
position and go out when the 
switch is turned to Off or Lock 
position. If not, trace circuit 298 
(purple-orange hash) back to fuse 
panel and service. 


With vehicle doors closed, interior 
courtesy lamps should be on. If 
not, trace circuit 53 (black with light 
blue stripe) and service. 


CK688S-2B 




















DIAGNOSIS (Continued) 


SYSTEM TESTING 


OPERATION 


ILLUMINATED ENTRY 



RESULT 


The ohmmeter should show over 
10,000 ohms (open). Then, operate 
each outside door handle in turn; 
ohmmeter should show not more 
than 50 ohms (closed). It readings 
are not as specified, then trace 
circuit 465 (white with light blue 
stripe) back to latch switches and 
service. Note: When operating 
door handle, hold in raised 
position. 


The test light should glow. If not, 
trace circuit 57 (black) back to 
ground and service. 
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DIAGNOSIS (Continued) 


Diagnosis Guides 
Power Door Locks 


CONDITION 

POSSIBLE SOURCE 

ACTION 

• One door lock does not work 

• Latch or linkage Unding. 

• Using D7AZ-19584-A Lubricant or 
equivalent, spray into latch opening 
and manually cycle ten times. 

Check for interference around night 
latch and all linkage. 


• Open or shorted circuit. 

• Check for voltage at actuator 
connector, operating switch in both 
positions. Service circuit if 
necessary. 


• Malfunctioning actuator. 

• Test actuator. (Refer to Testing in 
this Section.) Replace if necessary. 

• All door locks do not work 

• Malfunctioning circuit breaker. 

• Check circuit breaker. (Refer to 

1987 Ranger Truck Shop Manual, 
Section 34-31 Fuses & Circuit 
Breakers for location.) Replace if 
necessary. 


• Open or shorted circuit. 

• Check wiring and connections 
between circuit breaker and door 
lock switches. Service if necessary. 


• Ungrounded relay. 

* Check relay ground circuit. Service 
if necessary. 


• Malfunctioning switch. 

• Test switch. (Refer to Testing in this 
Section.) Replace if necessary. 


• Open ground circuit. 

• Check ground circuit from left hand 
switch. Service it necessary. 

• Door locks operate one way only 

• Open or short circuit. 

• Check wiring and connections 
between relays and door lock 
switches. Service if necessary. 


• Malfunctioning relay. 

• Test relay. (Refer to Testing in this 
Section). Replace if necessary. 


• Open ground circuit. 

• Check ground circuit from left hand 
switch. Service if necessary. 

• Ail locks work from one switch only 

• Open or shorted circuit. 

• Check wiring and connections 
between circuit breaker and 
inoperative switch. Service if 
necessary. 


• Malfunctioning switch. 

• Test switch. (Refer to Testing in this 
Section.) Replace if necessary. 


CN7382-2A 





















CONDITION 

POSSIBLE SOURCE 

ACTION. 

• Locks work intermittently 

• Loose connections. 

• Check connectors. Tighten if 
necessary. 


• Poor relay ground. 

• Check relay ground circuit. Service 
if necessary. 


• Poor ground at left hand switch. 

• Check ground circuit from left hand 
switch. Service if necessary. 


• Malfunctioning switch. 

• Test switch. (Ftefer to Testing,In this 
Section.) Replace if necessary, 

• Door locks work with engine 
running only 

• Low charge in battery. 

• Test battery. (Refer to Testing in 
this Section.) Replace if necessary. 


• Loose or corroded connections. 

• Check wiring and connections. 
Service if necessary. 


• Latch or linkage binding. 

• Using D7AZ-19584-A or equivalent, 
spray into latch opening and 
manually cycle ten times. Check 
for interference around night latch 
and all linkage. 

• Locks do not work in below- 
freezing weather 

• Frozen door latch or linkage. 

• Bring vehicle into heated garage to 
allow lock system to thaw. Verify 
that all locks now work. Using 
D7AZ-19584-A or equivalent, spray 
into latch opening and manually 
cycle ten times. May be necessary 
to remove door trim panel to 
lubricate entire latch and linkage 
system. 


CN7383-2A 


TESTING 


Motor 

Apply 12 volts directly to one terminal of the 
motor's (actuator) connector and ground the other 
terminal. The motor (actuator) should finish its travel 
in less than one second. Reverse the polarity for 
opposite travel. 

Using a Rotunda Digital Volt-Ohm Meter 007- 
00001 or equivalent, the motor current draw (stall 
test) should not exceed 6.2 amps. Reverse the 
power and ground leads to the connector and 
repeat test. 


Switch 

Aerostar 

Using a self-powered test lamp, there should be 
no continuity between any terminals with the switch 
in its normal position. 

Continuity should exist between terminals 1 and 2 
with the switch held in the LOCK position and 
between terminals 2 and 3 with the switch held in the 
UNLOCK position. 

SWITCH TERMINALS 



N7384-1A 


























Relay 

Aerostar 

Remove both connectors to perform the relay 
tests. The relays are located on the lower RH side of 
the instrument panel reinforcement. 

Verify that terminal point 1 on the relay is 
grounded. If terminal No. 1 on the relay is not 
grounded, check the ground screws for tightness. If 
the relay ground screws are tight, replace the relay. 
If not, tighten and re-test. 

Apply power to terminals No. 2 and No. 4 on each 
relay, and connect a 12-volt test lamp between 
terminals No. 1 and No. 2 (no longer than two 
minutes). The test lamp should light. If the operative 
test lamp does not light, replace the relay. 


TERMINAL NO.4- 
(BATTERY VOLTAGE) 
MUST BE HOT FROM BATTERY. 


TERMINAL NO.S-MUST BE 
t AT BODY GROUND. 


TERMINAL NO.1- 
MUST BE AT BODY 
GROUND. 


TERMINAL N0.3-IL0AD) WILL 
HAVE A VOLTAGE AFTER 
RELAY CLICKS. 


TERMINAL NO.2- 
1 (VOLTAGE CONTROL 
v CIRCUIT), WILL HAVE 
A VOLTAGE WHEN 
DOOR LOCK SWITCH 
IS ACTUATED. 


NOTE: AS TERMINAL N02 RECEIVES VOLTAGE THE RELAY 
SHOULD CLICK AND BATTERY VOLTAGE SHOULD 
APPEAR ON TERMINAL NO.3. 

N5930-1A 
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TESTING (Continued) 


Power Door Lock—Electrical Schematics 

Power Door Lock—Electrical Schematic— 
Aerostar 


HOT AT ALL TIMES 
FROM STARTER RELAY 



N5966-2B 














o 
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TESTING (Continued) 
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ADJUSTMENTS 


Latch Striker Adjustments 

Front Doors—All Vehicles 

CAUTION: Do not cover up a poor door 
alignment with a latch striker adjustment. 

Use Torx® Drive Bit Set D79P-2100-T or 
equivalent where required to loosen or tighten 
striker. 

The striker pin can be adjusted laterally and 
vertically as well as fore and aft. The latch striker 
should be shimmed to obtain clearance between the 
latch striker and the latch. To check this clearance: 

1. Clean the latch jaws and the striker area. 

2. Apply a thin layer of dark grease such as Long- 
Life Lubricant Cl AZ-19590-BA or equivalent to 
the latch striker. 

3. As the door is closed and opened, a 
measurable pattern will result. 

4. Move the striker assembly laterally to provide a 
flush fit with the door and body. Do not use 

more than two shims. 

5. Tighten the striker to 33-45 N-m (24-33 ft-lb). 





Liftgate Striker—Aerostar 

The striker assembly can be moved 4.0mm (1 /6 
inch) radially (side-to-side/back and forth) as 
necessary. After the adjustment, tighten the striker 
to 33-44 N-m (24-32 ft-lb). 
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ADJUSTMENTS (Continued) 


Liftgate Striker Assembly—Bronco II 

The RH and LH striker assemblies can be moved 
6.35mm (1/4 inch) radially up and down and fore 
and aft as necessary. After adjusting, tighten the 
mounting bolts to specification. 



STRIKER ASSEMBLY 
404B12 



WASHER 
N801054-Si 00 
<2 MAXIMUM 
EACH SIDE) 


LATCH ASSEMBLY 
43102 




PB 


ACTUATOR ROD 


BUMPER 

40452 


LH SHOWN • RH TYPICAL 
VIEW A 


SCREW 
TIGHTEN TO 
914 N nn 
(7-10 FT-LB) 


Liftgate Latch Actuator Rods—Bronco II 

1. Open liftgate and remove trim panel. Refer to 
Section 01.05 Interior Trim and Ornamentation. 

2. Disconnect actuator rods from latch control. 
Gently push rods outward to remove slack. At 
same time, turn barrel screws in or out to adjust 
rod length so that both latches open at the 
same time (Fig. 5). 


3. Connect actuator rods to latch control and 
check latch operation. 

4. Install liftgate trim panel. Refer to Section 01.05 
Interior Trim and Ornamentation. 
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ADJUSTMENTS (Continued) 


Dual Rear Doors—Aerostar 
Door Striker-Upper 

NOTE: Use an M-11 socket to loosen or tighten the 
nut and washer assemblies which attach the upper 
striker assemblies. 

The strikers can be adjusted laterally, and 
vertically, and shimmed fore and aft. Do not use 
more than four shims. To adjust striker, loosen 
attaching nuts so that striker can be moved around 
by hand. Close door firmly (thereby moving striker 
into proper position) and tighten retaining nuts. 



Door Striker—Lower 

NOTE: Use M-8 socket to loosen or tighten striker 
bolts. 

The strikers can be adjusted fore and aft, and 
shimmed vertically. The latch striker should not be 
adjusted to correct door sag. The latch striker 
should be shimmed to achieve correct clearance 
between latch striker and latch. To check this 
clearance, close one door at a time and observe the 
alignment as the latch engages the striker. Move the 
striker assembly fore and aft to provide a flush fit at 
the door and the body. Do not use more than four 
shims. 



44096 


N5337-1A 














ADJUSTMENTS (Continued) 


Striker Rear Latch—Aerostar Sliding Door 

The sliding door latch is located at the rear of the 
door. When the door is closed the latch engages the 
striker which positions the rear of the door to the 
body. Adjusting the striker in or out will position the 
rear edge of the sliding door as required to obtain 
the proper fit to the body. 

CAUTION: Striker adjusts in or out only. Up and 
down adjustment is obtained only with rear 
hinge, providing the rear hinge does not bind 
striker latch setting. 

Positioning the front edge of the door to the body, 
adjust the lower front guide. 

CAUTION: Readjust the wedge striker. 



Liftgate Flipper Window Latch and Striker— 
Bronco li 

There is no adjustment for the liftgate flipper 
window hinge. The latch can be adjusted fore and 
aft by loosening the attaching screws. The striker 
can be adjusted up and down by loosening the 
attaching nuts. The striker can also be adjusted in 
and out by shimming. After adjusting, tighten nuts 
and/or screws to specification. 



N5338-1A 
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REMOVAL AND INSTALLATION 


Door Latch 


Front Doors—All Vehicles 
Removal 


Remove the trim panel and watershiajd from 
the door. Refer to Section 01.05, Interior Trim 
and Ornamentation. 

Remove remote control assembly and 
disconnect rod. Disconnect rod from lock 
cylinder. 


Disconnect pushbutton rod and handle rod 
from latch. 


Remove the latch assembly attaching screws 
and remove the latch from the door. 


taljjitton "■ho ‘ 

Install the rd£Netaihing clips in the new latch 
assembly. Remote cantrbtrod &ndt£tek'cylinder 
rod should be attached to latch before latch 
installation. . ^ ^ 

Position the latch in the door and install the 
latch attaching screws. Tighten screws to H 4-8 
N-m (36-70 in-lb). 

Connect the rods to the handle, lock cylinder 
and remote control. 


Connect handje rod and pushbutton rod to 
latch. Check the operation of the latch. 


5. Install the watershield and trim panel on the 
door. Refer to Section 01.05, Interior Trim and ' 
Ornamentation. 


TO FRONT OF BODY 



1 PUSH BUTTON 
BLY-1O218A0O 


LATCH 
4TOR ROD 


LATCH CONTROL 
UNDER ROD 


SCREW-N801053-S103 

TIGHTEN TO 

4-8 N-m <36-70 IN-LB) 


LATCH 

IBLY-1121812 


DOOR LATCH 
ASSEMBLY-1121812 


CLIP 

, 389666-S (RH) 
389667-S (LH) 


DOOR LATCH 
PUSH BUTTON 
"ROD ASSEMBLY 
10218A00 


DOOR LATCH CONTROL 
TO CYLINDER ROD 


DOOR LATCH REMOTE 
CONTROL LINK ASSEMBLY 
1021914 
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REMOVAL AND INSTALLATION (Continued) 


Liftgate Latch—Aerostar 
Removal and Installation 

1. Open liftgate and remove trim panel and inside 
handlaoeeembly, if so equipped- K 

2. Disconnect latch actuator rod from -control 


assembly.... c. ■ *****■■*** r ' 

Remove three latch retaining Screws and 
remov^latch cover and latch from liftgatddoor. 


On vehicles equipped with liftgate ajar warning 
switch, pull latch slightly away from door and 
disconnect electrical wire harness from the 
latch. 


5. To install, reverse Steps 1 through 4. Tighten 
latch 1 retaining screws to 9-14 N-m (80-124 


LIFTGATE 
, LATCH RELEASE 
ROD-43329 



LIFTGATE 

OUTSIDE 

HANDLE 

ASSEMBLY 

43400 




RIVET 

39013*5100 
(2 REQ'D) 

U-NUT 


- N802331-S100 
(4 REQ'D) 



LIFTGATE 
LOCK CYLINDER 
TO RELEASE' 
ROD-43876 


LIFTGATE 

LATCH 

RELEASE 

CONTROL 

ASSEMBLY 

433A60 


. CLIP 
390523-S 


BLIND 

RIVET 

" 372820-S36 
(1 REQ'D) 


LOCK 

CYLINDER 



DOOR LATCH 
.ACTUATOR 
ASSEMBLY 
431A38 


BOLT 

-N605891-S40 
(4 REQ'D) 


LIFTGATE LATCH 
ACTUATOR ROD' 
404A38 


LIFTGATE 
\LATCH RELEASE 
CONTROL ASSEMBLY 
433A60 


LIFTGATE LATCH 
ASSEMBLY-43102 


SCREW 
N804353-S100 
(3 REQ'D) 
TIGHTEN TO 
9-14 N-m 
(80-124 IN-LB) 



U-NUT 

N802331-S100 
(4 REQ'D) 


LIFTGATE LATCH 
MECHANISM COVER 
43243 


CUTAWAY- 
VIEW A 


LIFTGATE LATCH 
STRIKER ASSEMBLY 
404B12 


N6006-2C 






REMOVAL AND INSTALLATION (Continued) 








REMOVAL AND INSTALLATION (Continued) 


Body Side Sliding Door Rear Latch—Aerostar 

Removal and Installation 

1. Remove sliding door trim panels, watershield 
and acbess hole cover plates. 

2. Unlatch the sliding door. 

3. Remove latch actuator rod retainer from center 
door retainer hole. 

4. Disconnect the rear door latch actuator rod 
from the remote control assembly by opening 
the clip. 

5. Open the door sufficiently to gain access to the 
three latch retainer bolts attaching the rear 
latch to the sliding door. Remove bolts. 


6. Remove the sliding door rear latch with the 
remote control actuator rod attached to the 
latch, from the sliding door. 

7. Reverse Steps 1 through 6 for installing the 
sliding door rear latch. 

NOTE: The three latch retainer bolts must not be 
tightened greater than 9-14 N-m (6-10 ft-lb) when 
installed. 
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REMOVAL AND INSTALLATION (Continued) 


Upper Latch and Upper Latch Cable 

Aerostar—Dual Rear Doors 

Removal and Installation 

1. Remove trim panel and watershed. 

2. Release threaded fitting of upper latch cable 
from door lock rod retainer on remote control 
assembly. 

3. Disengage cable bushing from tab on remote 
control assembly. 

4. Remove two upper latch attaching screws. 

5. Remove latch assembly with cable assembly 
attached. Separate by removing cable bushing 
from retaining tab on latch. Replace either or 
both parts as required. 

6. Reconnect latch and cable. Install retainin 
screws as shown in illustration following loci 
cylinder removal. Note that cable must be 
routed down through door pillar. 

7. Connect cable bushing and threaded fitting. 

8. Install watershield and trim panel. 


REAR DOOR LATCH 
STRIKER UPPER 
SPACER 
37A52 


BACK DOOR 
UPPER LATCH 
ASSEMBLY 
43286 


BACK DOOR 
UPPER LATCH 
RELEASE CABLE 
ASSEMBLY 
31B42 



NUT AND WASHER 
N621927-S36M 
12 REQ'D) 
TIGHTEN TO 
7-11 N m (6-8 FT-LB) 


SCREW 
N602728-S6S 
(2 REQ'D) 


NS83B-1A 


Lower Latch and Rod 

Removal and Installation 

1. Remove trim panel and watershield. 

2. Disconnect rod from remote control assembly. 

3. Remove four attaching screws, and remove 
* latch. 

4. If vehicle is equipped with courtesy lamp or 
door ajar lamp, the switch for these must be 
removed from RH latch (one screws 
attachment), and installed with latch. 




Tailgate Support, Handle and Latch Bracket- 

Ranger 

Removal 

1. Open the tailgate and disconnect from upper 
support attach pin. 

2. Remove three tailgate handle screws, 
disconnect the handle release links and 
remove the handle assembly. 
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REMOVAL AND INSTALLATION (Continued) 



Installation 

1. Connect the link to the latch bracket. Position screws. Tighten screws to 9-14 N-m (7-10 

the latch bracket to the tailgate and install the ft-lb). 

® t t^^ ir ]9 | ? i ^ rews ' Ti 9 hten screws to 22-34 N-m 3 . Connect the tailgate latch bracket assembly to 
(ir- 2 o two). the pillars, lining up slots in support with "T" 

2. {Position the tailgate handle to the tailgate. head pivot on pillars. Install nut and tighten to 

Connect the links to the center handle 8-15 N-m (6-11 ft-lb). 

assembly and install the handle attaching 
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REMOVAL AND INSTALLATION (Continued) 


Door Outside Handle—Ranger and Bronco II 

Removal Installation 


1. Remove the access hole cover and/or trim 
panel and pull away the watershield, if so 
equipped. Refer to Section 01.05, Interior Trim 
and Ornamentation. 

2 . Disconnect door latch actuator rod from latch. 

3. Block handle open. 

4. Drill out the two rivets securing outside door 
handle to door. 


1. Position door handle to door. Use a block to 
hold open. From outside, install two blind rivets 
to secure handle. 

2. Connect actuator rod to latch. 

3. Install watershield, if so equipped, and trim 
panel and/or access hole cover. Refer to 
Section 01-05, Interior Trim and 
Ornamentation. 


RETAINER LOCK 
CYLINDER-22023 


DOOR LATCH CONTROL 
TO CYLINDER ROD-22134 


-i 


90° - 3° 

PILLAR 

STRIKER 

ASSEMBLY 

1121982 VII 

EW A 



FRONT OF BOOY 


DOOR LATCH 
ACTUATOR ROO 
22152 



DOOR LATCH 
'ASSEMBLY 


N521S-2E 


Sliding Door Outside Handle—Aerostar 

Removal 

1. Remove the access hole cover and/or trim 
panel and pull away the watershield, if so 
equipped. 

2. Disconnect door latch actuator rod from latch. 

3. Remove two handle retaining nuts. 

Installation 

1. Position door handle to door. Install two 
retaining nuts. 

2. Connect actuator rod to latch. 

3. Install watershield, if so equipped and trim 
panel and/or access hole cover. 



Outside Handle—Dual Rear Door—Aerostar 
Removal and Installation 

1 . Remove trim panel and watershield. 

2. Remove retaining nuts. 

3. Remove and replace outside handle. 


4. Install retaining nuts. 

5. Install watershield and trim panel. 












01-14-23 


Handles, Locks, Latches and Mechanisms 


01-14-23 


REMOVAL AND INSTALLATION (Continued) 


Liftgate Outside Handle—Aerostar 
Removal 

1. Remove liftgate trim panel and inside handle 
assembly, if so equipped. 




N6013-1B 
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REMOVAL AND INSTALLATION (Continued) 


6 . Remove prop from door handle and pull handle 
out of hole in liftgate door. 



LIFTGATE 
LATCH RELEASE 
ROD-43329 R,VET 

390134-S100 
(2 REQ'D) 

U-NUT 

N802331-S100 
(4 REQ'D) 



LIFTGATE 
LATCH RELEASE 
CONTROL ASSEMBLY 
433A60 


LIFTGATE LATCH 
ASSEMBLY-43102 


SCREW 
N804353-S100 
(3 REQ'D) 
TIGHTEN TO 
9-14 N-m 
(80-124 IN-LB) 


LIFTGATE LATCH 
MECHANISM COVER 
43243 

LIFTGATE LATCH 
STRIKER ASSEMBLY 
404B12 


N6006-2C 


Installation 

1. Install handle, without control rod, into liftgate 
door. 

2. Prop open door handle and install two rivets to 
attach door handle. Refer to illustration under 
Removal, Step 5. 


3. Install control rod to handle lever, then install 
bottom of rod to latch control assembly. 

4. Open and close liftgate door to check 
operation. 
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REMOVAL AND INSTALLATION (Continued) 


Liftgate Latch Release Control and Outside 

Handle—Bronco II 

Removal 

1 . Open liftgate and remove trim panel. Refer to 
Section 01-05, Interior Trim and 
Ornamentation. 

2. Disconnect actuator rods, lock knob rod, key 
cylinder rod and power actuator rod (optional) 
from the latch control assembly. 

3. Remove liftgate latch control assembly 
attaching screws. 

NOTE: On vehicles with flipper windows, also 

remove the flipper window latch. 

4. Remove outside handle assembly and latch 
control assembly. 


Installation 

1 . Install latch control assembly and outside 
handle assembly in position. 

2. Install lock cylinder assembly retainer. 

3. Install liftgate latch control assembly attaching 
screws. 

NOTE: On vehicles with flipper windows, the flipper 

window latch has to be installed at this time. 

4. Connect actuator rods to the lock knob rod, key 
cylinder rod and power actuator rod (optional) 
latch control assembly. 

5. Adjust actuator rods and/or flipper window 
latch as outlined. 

6 . Check latch operation and install trim panel. 
Refer to Section 01-05, Interior Trim and 
Ornamentation. 



UFTGATE LATCH 
PUSHBUTTON ROD 
404B80 


UFTGATE BACK 
WINDOW LATCH 
ASSEMBLY 


NUT AND WASHER 
N621900-S2 
12 REQ'D) 
TIGHTEN TO 
1.5-2.5 Nm 
(13-22 IN-LB! 


LIFTGATE HANDLE 
REINFORCEMENT 
404A98 


LIFTGATE OUTSIDE 
HANDLE PAD 
434A06 


UFTGATE OUTSIDE 
HANDLE ASSEMBLY 
843400 



SCREW AND WASHER 
ASSEMBLY 
N606676-S105 
(2 REQ'D) 

TIGHTEN TO 
9-14 N-m 
(7-10 FT-L8) 

UFTGATE LATCH 
CONTROL ASSEMBLY 
433A60 

SCREW AND WASHER 
N602726-S100 
(2 REQ'D) 

TIGHTEN TO 
9-14 N m 
(7-10 FT-LB) 

LIFTGATE LATCH 
ACTUATOR ROD 
ASSEMBLY (RH) 
E47B-98404B44 
SCREW AND WASHER 
N602726-S100 
(1 REQ’O) 

TIGHTEN TO 
9-14 Nm 
(7-10 FT-LB) 

RIVET 

388047-S101 
(1 REQ'D) 

UFTGATE INTERIOR 
TRIM PANEL 
REINFORCEMENT 
404B82 
NUT 

N623332-S100 
(2 REQ'D) 


LOCK 
CYLINDER 

LOCK CYLINDER 
RETAINER 


LATCH CONTROL-TO-CYLINOER 
ROD-822134 


SCREW AND WASHER 
N606676-S105 
(2 REQ'D) 
TIGHTEN TO 
7-11 N-m 
(5-8 FT-LB) 


SECTION A 


N60212B 
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REMOVAL AND INSTALLATION (Continued) 

















































REMOVAL AND INSTALLATION (Continued) 


Remote Control Assembly—Body Side Sliding 
Door Latch—Aerostar 

Removal and Installation 

1 . Remove the inside body side door handle 
screw. 


DOOR INSIDE 


BODY SIDE DOOR HANDLE 

REAR LATCH 266A26 BODY SIDE 





2. On High Series-trimmed vehicles it is necessary 
to remove the moulded upper body side door 
trim panels, the trim panel and the water shield. 
On Low Series-trimmed vehicles, the remote 
control patch cover plate and access hole 
cover plates must be removed prior to 
proceeding to Step 3. 


BODY SIDE DOOR 
LATCH REMOTE 
CONTROL ASSEMBLY 
26404 


BODY SIDE DOOR 
REAR LATCH 
ACTUATOR ROD 
264A64 


BODY SIDE 
DOOR LATCH 
LOCK CYLINDER 
ROD-26400 


DOOR LATCH 
ACTUATOR 
ASSEMBLY 
26594 



RIVET 

372820 


N5984-1C. 


3. Using the lower access hole, disconnect the 
door lock cylinder rod and the remote actuator 
rod rear door latch from the remote control 
assembly latch levers. If the vehicle is equipped 
with power locks, drill out actuator bracket rivet, 
disconnect electrical connector to actuator, 
and remove remote control assembly with 
actuator. 

4. Using a 1 /4-inch diameter drill, drill out the five 
rivets attaching the remote control assembly to 
the door inner panel. Use care not to enlarge or 
route out inner panel retainer holes while 
drilling. Remove the remote control assembly. 

5. Reverse Steps 1 through 4 when installing the 
body side sliding door remote control assembly. 


BODY SIDE DOOR 
LATCH REMOTE 
CONTROL 
ASSEMBLY 
26404 



NSS8S-fA 
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REMOVAL AND INSTALLATION (Continued) 


Llftgate Latch Remote Control Assembly— 

Aerostar 

Removal and Installation 

1 . Open liftgate and remove trim panel and inside 
handle, if so equipped. 

2. Remove three rods to handle, latch and lock 
cylinder. Remove electrical harness to power 
door lock actuator, if so equipped. 

2. Remove four liftgate latch control assembly 
attaching screws and remove from liftgate. 


4. If equipped with power lock actuator, remove 
actuator retainer from control base after control 
assembly is removed from liftgate. 

5. To install, reverse Steps 1 through 4. 




RH Remote Control Assembly—Dual Rear 
Doors—Aerostar 

Removal and Installation 

1 . Remove trim panel and watershield. 

2. Disconnect cable and rod. 

3. Disconnect bottom of rod form lock cylinder. 

4. Disconnect outboard end of rod from inside 
handle remote. Remove by sliding through 
grommet in remote lever. 


5. Disconnect power lock actuator rod if vehicle 
has power locks. 

6 . Remove locating pin and attaching nuts. 
Remove outside handle. 

7. Raise remote control enough to pull lock 
cylinder rod out of hole in inner panel. Remove 
rod from remote by sliding through grommet. 

8 . Remove push button rod from remote control 
by tipping remote control back and forth to 
thread rod out of grommet. 

9. Install clips and grommets onto remote control 
assembly. Do not install power lock clip unless 
vehicle has power locks. 

10. Slide push button rod through grommet in inner 
panel and thread end through lock lever 
grommet in remote control assembly. 
Maneuvering of remote control assembly is 
required. 

11. With remote control still loose, thread lock 
cylinder rod through grommet on other end of 
lock lever and through hole in inner panel. 

12. Place remote control assembly to inner panel 
and install locating pin. 

13. Install outside handle with two studs through 
door outer panel and remote control base. 
Secure with retaining nuts. 

14. Slide rod through release lever grommet with 
end that has larger 90 degree bend portion 
toward inside handle assembly. Slide rod 
through hole in inner panel and connect to clip 
on remote control assembly. 

15. Connect bottom of lock cylinder rod to lock 
cylinder lever. Connect power lock actuator rod, 
if so equipped. 

16. Install cable grommet into slot in remote control 
frame. Lightly pull cable end fitting to remove 
freeplay (approximately 3mm (1/8 inch)). Insert 
fitting into retainer. 

17. Lift up lightly on lower latch rod to remove 
freeplay (approximately 3mm (1/8 inch)). Insert 
threaded end into retainer. 

18. Rotate upper and lower latch bolts into latched 
position. Check function of handles, lock rod, 
lock cylinder etc. 

NOTE: If latches will not latch, cable or rod may 

have been pulled too far. 

19. If all latches and switches operate properly, 
install watershield and trim panel. 
















AIVET 
N802034-S 
(1 REQ'D) 


SCREW 
N606676-S55 
(1 REQ'D) 
TIGHTEN TO 
7-11 N-m 
(5-8 FT-LB) 


REAR DOOR 
PUSH BUTTON 
ROD ASSEMBLY 
31B48 


LOCK ACTUATOR 
ASSEMBLY-26594 




NUT 
N620480-S2 
(2 REQ'D) 
TIGHTEN TO 
7-J1 N-m 
(5-8 FT-LB) 



\ REMOTE 
\ (RH)^ 

(■ 


REAR DOOR 
LATCH REMOTE 
CONTROL 
ASSEMBLY 
31A42 (RH) 


REAR DOOR 
LATCH CONTROL 
ROD 31B44 

VIEW A 


REAR DOOR 
\LATCH CONTROL 
TO CYLINDER 
ROD-43186 


REAR DOOR 
PUSH BUTTON 
ROD ASSEMBLY 
31B48 

LIFTGATE 
LOCK ROD 
GROMMET 
31A34 

NUT 

N623332-S100 
(1 REQ'D) 


REAR DOOR 
OUTSIDE HANDLE 
ASSEMBLY 
REAR DOOR 
UPPER LATCH 
RELEASE CABLE 
ASSEMBLY-31642 

DOOR LOCK 
ROD RETAINER 
ASSEMBLY-19A36 

REAR DOOR LOWER 
LATCH ROD-43298 (RH) 

NUT-N620480-S2 
(2 REQ'D) 

TIGHTEN TO 7-11 N-m 
(5-8 FT-LB) 


MAIN VIEW 



VIEWE 


BACK DOOR 
WEDGE AND 
PLATE ASSEMBLY 
40060 


SCREW- 
N606676-S55 
(2 REQ'D) 
TIGHTEN 
TO 7-11 N-m 
(5-8 FT-LB) 



FRONT OF VEHICLE 


VIEW D 


REAR DOOR LATCH 
STRIKER UPPER 
SPACER-37 A52 


NUT AND 
WASHER-N621927-S36M 
(2 REQ'O) 

TIGHTEN TO 7-11 N-m 
(5-8 FT-LB) 


BACK DOOR 
UPPER LATCH 
ASSEMBLY-43286 



BACK DOOR UPPER 
LATCH RELEASE 
CABLE ASSEMBLY 
31B42 


VIEW A 


SCREW 
N602728-S55 
(2 REQ'D) 


REAR DOOR 
LATCH CONTROL 
TO CYLINDER ROD 



OUTER 

DOOR 

PANEL 


LOCK 

SET 


VIEW B 


REAR DOOR LATCH 
ROD-43289 (RH) 


BOLT 

N605892-S36 
(2 REQ'D) 


BACK DOOR 
LOWER LATCH 
ASSEMBLY 
43288 



BACK DOOR 


BACK DOOR 
LOWER LATCH 
31L06 


VIEW E 


DOOR LATCH 
REMOTE CONTROL 
ASSEMBLY 


FRONT DOOR 
INSIDE HANDLE 
ASSEMBLY-22600 



REAR DOOR 
LATCH CONTROL 
ROD-31 B44 


SCREW 
-387819-S100 
(1 REQ'D) 


ROD END 
\ PUSH IN 
J / CLIP 
389760 

/- f 

NUT AND WASHER 
ASSEMBLY-34653-S36 
(2 REQ'D) 

TIGHTEN TO 

VIEW C 



»;i 0 


VIEW F 


RS247-2B 







REMOVAL AND INSTALLATION (Continued) 


LH Remote Control—Dual Rear Doors— 

Aerostar 

Removal and Installation 

1 . Remove trim panel and watershield. 

2. Unclip lower latch rod and cable fitting from 
remote control assembly. 

3. Remove three remote control attaching screws. 

4. Partially remove remote control assembly from 
access hole to gain access to release rod 
assembly. Disengage and remove release rod. 

5. Disengage cable grommet from forked flange in 
remote control assembly. Remove remote 
control assembly. 

6 . Install retainer in remote control assembly. 

7. Install cable grommet into slot in remote control 
base. 


8 . Position remote control assembly so release 
rod assembly can be installed into clip at end of 
lever. 

9. Install three attaching screws. 

10. Install lower latch rod into clip in remote control 
assembly. 

11. Lightly pull slack out of cable (approximately 
3mm (1/8 inch)) and install into retainer. 

12. Check function of latches using release rod. 

13. Install watershield and trim panel. 


Inside Handle and Remote Control 

Assembly—Dual Rear Doors—Aerostar 

Removal and Installation 

1. Remove two nuts and remove handle 
assembly. 

2. Disengage rod from clip on inside remote 
control assembly by reaching through access 
hole below this area. 

3. Remove push nuts from remote control studs, 
remove remote control. 

4. Install a new clip into new remote control 
assembly. 


5. Install remote control onto door inner panel. 
Secure with push nuts. 

6 . Install handle assembly onto remote control 
studs. Ensure finger on handle engages lever of 
remote control assembly. Secure with two 
retaining nuts. 

7. Install rod into clip in remote control assembly. 












REAR DOOR UPPER 
LATCH RELEASE 
CABLE ASSEMBLY 
31843 


DOOR LATCH 
ROD RETAINER / 
ASSEMBLY-19A36 


REAR 

DOOR 

INSIDE 

HANDLE 

LATCH 

REMOTE 

CONTROL 

ASSEMBLY 

31A43 


SCREW 
N60S892-SE5 
(3 RED'D) 

TIGHTEN TO 7-11 N-m 
(5-8 FT-LB) 


DOOR LATCH 
KNOB GROMMET 
31A34 



BACK DOOR LATCH 
UPPER STRIKER 
4B147 (LH) 


BACK DOOR UPPER 
LATCH ASSEMBLY-43287 


iPG 


DOOR 

LATCH 

CONTROL ROD 
ASSEMBLY 


CLIP 

390S22-S 
(1 REQ'O) 


ASSEMBLY 


SCREW-N605892-S5S { 
(3 REQ'O! TIGHTEN TO > 
7-11 N-m (5-8 FT-LB) 


REAR DOOR f 
LOWER LATCH 
ROD-43298 (LH) 

VIEW A 


SCREW 
N60S892-S55 
. (3 REQ'O) 
TIGHTEN TO 
7-11 N-m 
(5-8 FT-LB) 



NUT AND WASHER 
ASSEMBLY (2 REQ'O) 
TIGHTEN TO 7-11 N-m 
(5-8 FT-LB) 


SCREW 
N602778-S55 
(2 REG'S) 


BACK DOOR 
urres! LATCH 
RELEASE CABLE 
ASSEMBLY-31843 


BOLT 

N80SSS7-S36 


BOLT 

N606702-S56 
(1 REQ'O) 




REAR DOOR 
LOWER LATCH 
ROO-32SS (LH) 


BACKDOOR 
LATCH LOWER 
STRIKER-31136 



BACK DOOR 
LOWER LATCH 
ASSEMBLY 
43288 


BACKDOOR 
WEDGE 
AND PLATE 
ASSEMBLY-40060 




BACK DOC- 
LATCH LOWER 
STRIKER SPACER 
44096 


SCREW 
N606676-S55 
(4 REQ'D) 
TIGHTEN TO 
7-11 N-m 
(5-8 FT-LB) 


FRONT OF VEHICLE 



REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Electric Door Lock Actuator Motors 

Aerostar 

Removal 

1. Remove door trim panel. 

2. Remove actuator motor and swivel bracket 
assembly from the door by drilling out the 
retaining pop rivet. Remove remote control. 

3. Disconnect the actuator motor link from the 
door latch. 

4. Disconnect the wire harness plug at the motor 
connector. 

Installation 

1. Connect wire harness plug at actuator motor 
connector. 

2. Install door lock actuator motor in door with pop 
rivet. 

NOTE: Pop rivet must retain the actuator bracket 
securely. A loose bracket will affect actuator 
function by causing a loss of travel, or by causing 
binding or rattle. 

3. Connect actuator motor link to the door latch. 

4. Check operation for correct function. 

5. Install door trim panel. 

NOTE: Old motor bracket must be replaced with 
new bracket which is supplied with replacement 
actuator motor assembly. 


NS316-1A 



Lock Cylinders 
All Vehicles 

Removal and Installation 

When a lock cylinder is replaced, both door lock 
cylinders should be replaced in a set. This will 
eliminate carrying an extra key which will fit only one 
lock. If a key is to be replaced, the new key code 
number is stamped on a metal tag attached to the 
key. 

1 . Roll the window to the up position. 

2. Remove the access hole cover and/or trim 
panel and pull away the watershield if so 
equipped. 

3. Disconnect the door latch control-to-cylinder 
rod from the lock control retainer clip. 


LOCK INSTALLATION - TYPICAL 



4. Slide the lock cylinder retainer away from the 
lock cylinder. 

5. Remove the lock cylinder. 

6 . Insert the lock cylinder in the door and connect 
the lock cylinder retainer. 

7. Connect the door latch control-to-cylinder rod 
to the lock control retainer clip. 

8 . Install the watershield. Using Rubber Cement 
8A-19552-B or equivalent, cement the top and/ 
or side edges of the watershield to the inner 
surface of the inner panel. 

9. Install the access hole cover and/or trim panel. 


Lock Cylinder Lubricant 

Apply Lock Lubricant D8AZ-19587-AA or 
equivalent to prevent sticking or binding of all key 
lock cylinders. 
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REMOVAL AND INSTALLATION (Continued) 


Electric Door Lock Actuator Motor—Ranger 

and Bronco II 

Removal 

1. Remove door/liftgate trim panel. Refer to 
Section 01-05, Interior Trim and 
Ornamentation. 

2. Drill out retaining pop rivet. 

3. Rotate actuator motor forward and twist rod 
end out of door latch. 

4. Disconnect wire harness plug at motor 
connector. 
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REMOVAL AND INSTALLATION (Continued) 



Installation 

1. Connect wire harness plug at actuator motor 
connector. 

2. Connect actuator motor link to door latch, and 
rotate down into position. 

3. Install door lock actuator motor in door with pop 
rivet. 

NOTE: Pop rivet must retain actuator bracket 
securely. A loose bracket will affect actuator 


function by causing a loss of travel, or by 
causing binding or rattle. 

4. Check for proper operation. 

5. Install door trim panel. 

NOTE: Old motor bracket must be replaced 
with new bracket which is supplied with 
replacement actuator motor assembly. 




















Remove the wiring connector retaining nuts from 
the back of the bezel. Using a thin-bladed 
screwdriver, carefully pry the switch from the 
connector. 

To install the switch, reverse the above 
procedure. 
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REMOVAL AND INSTALLATION (Continued) 


Door Lock Control Switch—Ranger and 

Bronco II 

The power door lock switches are located on the 

front door trim panels. 

Removal 

1. Insert a small, thin-bladed screwdriver into the 
spring tab slots (located at the front and rear of 
the switch housing) and apply pressure to make 
the switch housing assembly pop out. 

2. Remove the three connector attaching screws 
from the switch housing. 

3. The switch is held in place by the electrical 
contact pins. To remove the switch, carefully 
pry the switch from the connector with a small 
screwdriver. 


Installation 

1. Position the switch to the connector and press 
firmly into place. 

NOTE: The switch is keyed to the connector 
and can only be installed one way. 

2. Install the connector to the switch housing 
using the three attaching screws. 

3. Position the switch housing to the door trim 
panel and press firmly into place. 


|l CONNECTOR si 



POWER WINDOW 
SWITCHES-14540 


DOOR LOCK 
SWITCH 
14017 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler Door—Remote Release 

Aerostar 

Removal 

NOTE: In the event of remote release handle or 
cable breakage, the fuel filler door can be released 
with the manual release handle. 

1. Remove interior trim panels as required. Refer 
to Section 01-05, Interior Trim and 
Ornamentation. 

2. Open the fuel filler door, and remove the nut 
retaining the latch assembly to the filler door 
opening. 

3. From inside the vehicle, remove the screw from 
the remote release handle assembly, and 
remove the cable form the vehicle. 


Installation 

1 . From inside the vehicle, route the cable 
assembly into position. 

2. Secure the handle assembly and tighten the 
screw to 3-5 N*m (24-48 in-lb). 

3. Position the latch in the filler door opening and 
tighten the nut to 3-5 N-m (24-48 in-lb). 

4. Install any trim panels that were removed during 
disassembly. 


MANUAL 

RELEASE 

HANDLE 



SCREW 
2-3.4 N-m 
(18-30 IN-LB) I 


VIEW IN CIRCLE A 


REMOTE RELEASE - FUEL FILTER 
DOOR - AEROSTAR 


TO FRONT OF BODY 


NUT 
3-5 N-m 

-O (24-48 IN-LB) 



RETAINER 

1128608 


LATCH 
ASSEMBLY 
1128610 

SCREW 

N803818 


LATCH ASSEMBLY 
1128610 



VIEW C 


N5678-2A 








SPECIAL SERVICE TOOL 


Tool No. 

Oncription 

D79P-2100-T 

Ton* Drive Bit Set 


D0OL-232OO-A 


--»« - - • 

UMcnpuofi 

Heavy Duty Riveter 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Windshield Wiper System 

The windshield wipers are actuated by a 
permanent magnet, rotary-type electric motor. The 
two wiper arms and blades are mounted on a pivot 
shaft, one at each side of the windshield. The pivot 
shafts are connected to the motor by linkage arms 
and attaching clips. 

NOTE: Wash the windshield with Ultra-Clear 
Windshield Washer Concentrate C9AZ-19550-AA 
or BA (ESR-M17P5-A) or equivalent every time 
wiper blades are replaced. 


Windshield Wiper/Washer Switch 

Aerostar standard and interval wiper and washer 
systems feature an instrument panel mounted slide- 
type wiper and washer control switch. 

Ranger and Bronco II vehicles are equipped only 
with the interval wiper and washer system featuring 
a steering column mounted lever-type wiper and 
washer switch. 


Nondepressed Park Wiper Motor 

The two speed, permanent magnet, three brush 
electric windshield wiper motor has a brush 
configuration that permits selection of low or high 
speed. When the control selector is in the LOW 
position, the grounded brush and the white wire 
brush are used, and the motor operates at low 
speed. When the control selector is in the HIGH 
position, the grounded brush and the blue/orange 
wire brush are used, and the motor operates at high 
speed since current is by- passing a portion of the 
armature winding, when the control selector is in the 
PARK position, the motor will continue through one 
low speed revolution until the park switch center 
contact moves to the park (ground) contact which 
will dynamically brake the motor in the PARK 
position. 
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DESCRIPTION AND OPERATION (Continued) 


Interval Wipe and Wash System—Aerostar 

Low and high speed wiper operation is the same 
as the standard wiper system. 

When the wiper control switch is in the INTERVAL 
position, the wipers make single wipes which are 
separated by a pause. The control wheel above the 
wiper control switch lever sets the length of the 
pause (from about 1 second to about 12 seconds). 

NOTE: when the wiper control switch is set on 
INTERVAL, the first wipe may not occur for up to 12 
seconds. 

Wash functions are not the same as standard 
system. 

To operate the windshield washers, push the 
control lever in. For a constant spray, keep the lever 
pushed in. When the lever is released, the spray 
action will stop. If the control lever is in the OFF 



position when pushed in, the wipers will 
automatically activate and simultaneously wipe the 
windshield as well as wash it. After the lever is 
released, the wipers will continue to operate for one 
to four additional cycles before returning to the 
parked position. 

If the control lever is in the INTERVAL wipe 
position when you push it in, the pause cycle will be 
overridden and the wipers will operate on LOW to 
give simultaneous windshield wash and wipe action. 
After the lever is released, the wipers will continue to 
operate for one to four additional cycles before 
returning to the pause cycle; interval operation will 
continue as before. If the control lever is in either the 
LOW or HIGH positions when pushed in, a washer 
operation will occur but no change in the wiper 
operation. 


K8842-2C 
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DESCRIPTION AND OPERATION (Continued) 


Interval Wipe and Wash System—Ranger 
and Bronco II 


CIRCUIT BREAKER 
(ON FUSE BLOCK) 


INTERVAL ADJUST 
(VARIABLE RESISTOR) 
WASHER 
SWITCH 


63 R 



9411 
BlOW j 

£ C-208 
BlOW I 

HBK | /- 

rtS FLUID 
/ LEVEL 
L-Y I SWITCH 

82 T p.208 

^CONSOLE 

82 BK/Y I 0 - 241 ^ 

r A n 52 

FLUID_J i WARNING 

WASHER MODULE 

67] 57 BK 

4 S-302 

57 BKf 57 BK 

A G201 


:-209 



941 BlOW 


58 

WASHER WH . 1TE 
PUMP |n 


ST>' 63REO 

28 BLACK 


56 BLUE 



58 W 


58 W 


58 W 


j bk/pk/dJ 5606/0 

i.-a-4$ C-209 

Y28 Y 

jBK/PK/D I 
A w 

-Y- 

| BLACK I 56 BLUE 


! C-108 


63 

RED 


C-311 

W>>ER MOTOR 
TERMINALS 


GROUND 
IS MOTOR 
ATTACHING 
BOLT 
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IWW Governor Operation 

The IWW Governor uses a relay contract to 
control current to the wiper motor. The Governor 
electronic circuitry controls the contact to supply 
wiper motor current in these ways: 

• Interval-The IWWG contact supplies current from 
Circuit 63 R to the wiper motor. Once the wiper 
motor park switch changes to the RUN position, 
the contact moves to connect the wiper motor to 
the park switch (Circuit 28 BK/PK) to complete 
the wipe cycle. 

• LOW speed-The IWWG contacts to supply 
current from Circuit 63 R to the wiper motor Circuit 
58 W. 


• HI speed-The wiper switch supplies current 
directly to the motor on Circuit 56 DB/O. The 
IWWG contact disconnects Circuit 58 W from the 
park switch (Circuit 28 BK/PK). 

• OFF (park)-When wiper control switch is turned 
from HI, LOW, or INT to OFF the IWWG contact 
moves to connect the wiper motor (Circuit 58 W) 
to the park switch (Circuit 28 BK/PK). 

• Wash (from OFF or INT)-The IWWG contact 
supplies current to the wiper motor on Circuit 58 
W while the washer switch is closed. When the 
washer switch opens, the contact holds for one to 
four wipes, then moves to connect the wiper 
motor to the park switch. 


DIAGNOSIS AND TESTING 


Diagnosis Guides 

The following guides are provided to help 
diagnose and service the windshield wiper system. 
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DIAGNOSIS AND TESTING (Continued) 


TEST STEP 


RESULT 


ACTION TO TAKE 


2.0 


WIPERS INOPERATIVE OR ERRATIC, ON “INT" OR “LOW” ONLY — HI SPEED WORKS 


2.1 CHECK WIPER OPERATION 


• Run wipers on “HI”. 

• Do wipers hesitate when they pass through the park 
position? 


Yes 

No 


GO to 2.2. 
GO to 2.3. 


2.2 CHECK GOVERNOR 


• Check governor ground (under mounting screw). 


Malfunctioning governor. 
Service as required. 

Tighten governor 
mounting screws to 
improve ground. 


2.3 CHECK CIRCUIT 58 FOR BATTERY VOLTAGE 


• Unplug wire harness connector. 

• Set wiper switch on low. 

• Check circuit 58 for battery voltage. 


Voltage 


58 W/O- 







B Dg 


Voltage 


WIRE HARNESS CONNECTOR (AT MOTOR) 


©► 


CHECK for 
malfunctioning wiper 
motor. Perform low 
speed current draw test. 
Service as required. 

CHECK for: 

• Open connector. 

• Malfunctioning switch. 

• Malfunctioning 
governor. 

• Open wire circuit 58 
(W). 

SERVICE or REPLACE 
as necessary. 


CK6137-2C 



TEST STEP 

RESULT ► 

ACTION TO TAKE 

3.0 

WIPERS RUN WITH CONTROL SWITCH TURNED OFF 

EH 

CHECK WIPER SWITCH 




• Unplug wiper control switch. 

• Turn ignition to “RUN". 

Wipers park. ► 

REPLACE wiper control 
switch. 



Wipers continue to run. ^ 

CHECK for: 

• Malfunctioning 
governor 

• Malfunctioning wiper 
motor. 

SERVICE or REPLACE 
as required. 


CK6138-2B 


































TEST STEP 


RESULT ►{ ACTION TO TAKE 


4.0 


WIPERS WILL NOT PARK 


4.1 


CHECK WIPER MOTOR 


• Stop wipers with ignition so that they are not in 
PARK position. 

• Unplug wiper motor and connect jumpers to motor 
connector. 


TO BATTERY 
POSITIVE TERMINAL 


28 PARK 
RETURN 



58 LOW 
SPEED 


AEROSTAR 

WIPER MOTOR CONNECTOR 


TO BATTERY 
POSITIVE TERMINAL 



RANGER/BRONCO II 
WIPER MOTOR CONNECTOR 


Wipers park. 


Wipers do not park. 


CHECK for: 

• Open connection 

• Malfunctioning 
governor 

• Open wire circuit 58 
(W) or 28 (BK/PKD) 

SERVICE or REPLACE 
as required. 

REPLACE wiper motor. 
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TEST STEP RESULT ACTION TO TAKE 

5.0 WIPERS DO NOT RUN WHEN WASHER SWITCH IS PULLED — WASHERS WORK (INTERVAL WIPERS ONLY) 

5.1 CHECK OPERATION 

YES ^ 
NO ^ 

Replace governor. 

Check for: 

• Malfunctioning switch 

• Malfunctioning governor 
Service or replace as 
required. 

• Do wipers work OK on “INT”, “LOW” and “HI”? 


CK6140-2A 
























DIAGNOSIS AND TESTING (Continued) 


TEST STEP 


WIPERS INOPERATIVE 


CHECK WIPER OPERATION 


• Check operation of wipers. 

• Do wipers work OK? 


RESULT 



ACTION TO TAKE 


CHECK for: 

• Malfunctioning switch. 

• Open circuit 941 
(BK/W) 

• Open connector 
SERVICE or REPLACE 
as necessary. 

CHECK for: 

• Open circuit breaker in 
fuse panel. 

• Open wire, circuit 63 

(R). 

SERVICE or REPLACE 
as necessary. 
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Wiper Motor Current Draw Test 

1. Disconnect positive cable from battery. 

2. Disconnect wiper linkage from motor. 

3. Disconnect the electrical plug to test the motor 
on the vehicle. 


STARTING AND 
CHARGING TESTER - 
078-00005 


RANGER/BRONCO II 


'ghu 


LOW SPEED 

CONNECTION (SHOWN) - 
WHITE HIGH SPEED 
CONNECTION - BLUE 


CHECK TO BE SURE ^ 
MOTOR IS GROUNDED 



K14157-1A 


Connect the positive (red) lead from the tester 
first to the low speed connection and then to 
the high speed connection at the connector 
plug as shown. In either case, the current draw 
should not exceed 3 amperes. 


ROTUNDA STARTING 
AND CHARGING TESTER - 
078-00005 


AEROSTAR 


E3J 


CIRCUIT NO. 28 
PARK RETURN , 


CIRCUIT NO. 63 
PARK FEED' 



\ CIRCUIT NO. 56 
HIGH SPEED 


CHECK TO j 
BE SURE MOTOR 
IS GROUNDED -=- 


CIRCUIT NO. 58 
LOW SPEED 


K1415S-1A 
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DIAGNOSIS AND TESTING (Continued) 


Circuit Breaker Test 

NOTE: Front wipers and washers use the same 
circuit breaker. 

The 6-amp circuit breaker is located in the fuse 
panel on all models. 

Two separate tests are necessary to check for 
correct circuit breaker operation. Remove the circuit 
breaker from the fuse panel and connect the tester 
leads to the circuit breaker. 

Test 1 

1. Before connecting the circuit breaker to the 
Rotunda Digital Volt Ohmmeter 007-00001 or 
equivalent, short the tester leads together and 
adjust the current draw, until it equals the circuit 
breaker rating. 


2. Connect the breaker to the tester. Leave the 
breaker connected to the tester for ten minutes. 
Hold the current reading on the ammeter at the 
rated current. If the circuit breaker opens during 
the ten minutes, replace the circuit breaker. 

Test 2 

1. Short the tester leads together and adjust the 
current draw until it is twice the rated current. 

2. Connect the breaker. Hold the current reading 
on the ammeter at twice the rated current. 

The current reading on the ammeter should drop 
to zero within 30 seconds. If it takes longer than 30 
seconds for the circuit breaker to open (current 
reading drops to zero), replace the circuit breaker. 



Windshield Wiper Interval Governor Test 

If interval operation is unsatisfactory, first check and connecting wires are OK, replace the electronic 
motor current draw, the control switch and all governor, 

connecting wires for continuity. Of the motor, switch 
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Front 


DIAGNOSIS AND TESTING (Continued) 


Parking Test 

Stop wiper system with ignition switch so that the 
wiper blades are not in PARK position. Connect 
jumper wires as shown. The wipers should run not 
more than one full cycle and then park. If motor will 
not park or will not run to PARK position, replace the 


PARKING 



Wipers 


01-16A-10 


motor. If the motor stops, check windshield wiper 
manual control switch and wiring for continuity. If 
switch and wiring check OK and wiper still does not 
stop in OFF or INT position, replace interval 
governor (IWWGA). 


PARKING TEST 
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ADJUSTMENTS 


Arm and Blade Assembly 

Remove the arm and blade assemblies from the 
pivot shafts as shown. Turn on the wiper switch to 
allow the system as shown. Turn on the wiper switch 
to allow the system to cycle, and then turn off the 
wiper switch. This will place the pivot shafts in PARK 
position. 
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ADJUSTMENTS (Continued) 


Install the arm and blade assemblies on the pivot 
shafts to dimension X as shown. Dimension X is the 
distance between the centerline of the blade saddle 
and the top edge of the cowl top grille. The value of 
Dimension X for each vehicle is given in the 
illustration. 




DIMENSION *X* 



SECTION A 
DRIVER'S SIDE 

SECTION B 
PASSENGER'S SIDE 

AEROSTAR 

61.0- 89.0 mm 
(2.4 - 3.6 in) 

61.0 • 66.0 mm 
(2.4 - 3.5 in) 

RANGER AND 
BRONCO H 

50.0 - 81.0 mm 
(2.0 - 3.2 in) 

56.0 - 86.0 mm 
(2.2 - 3.4 in) 
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REMOVAL AND INSTALLATION 


Arm and Blade 
Removal and Installation 

Raise the blade end of the arm off the windshield 
and move the slide latch away from the pivot shaft. 
Hold the blade end of the arm off the glass at the 
same time. The wiper arm can now be pulled off of 
the pivot shaft without the aid of any tools. 



K3246-2E 










REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove linkage retaining clip and disassemble 
linkage from motor crank arm. 


SCREW-290359-S43B 
<2 REQ'D EACH PIVOT) 
TIGHTEN TO 6.7-9.6 Nm 
(60-85 IN-LB) 

ARM AND PIVOT 
^ / SHAFT ASSEMBLY 

/ 17532 


WINDSHIELD WASHER 
HOSE ASSEMBLY* 


SCREW-3903S9-S438 
(2 REQ'D EACH PIVOT) 
TIGHTEN TO 6.7-9.6 N-m/ 
(60-85 IN-LB) //. 




. WINDSHIELD WASHER 
HOSE ASSEMBLY 


WIPER 

MOTOR 



HAND PRESS 
TO INSTALL 


ARM AND PIVOT 
SHAFT ASSEMBLY 
17532 


WIPER 
* MOTOR 



VIEW IN CIRCLE A 


K8845-2A 
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REMOVAL AND INSTALLATION (Continued) 


4. Disconnect the negative battery cable. 

5. Remove the RH pivot nut and allow the linkage 
to drop into the cowl. 

6. Remove the linkage across cover, located on 
the RH side of the dash panel near the wiper 
motor. 

7. Reach through the access cover opening and 
unsnap the wiper motor clip. 

8. Push the clip away from the linkage until it 
clears the nib on the crack pin. Then, push the 
clip off the linkage. 

9. Remove the wiper linkage from motor crank pin. 

10. Remove the three attaching screws from the 
wiper motor and remove the motor. 

Installation 

1. Position the motor and install the three 
attaching screws. Tighten to 6.8-9.6 N.m (60-85 
in-lb) 

2. Connect wiper motor electrical connector. 

3. Install the clip completely onto the RH linkage. 
Make sure the clip is fully seated. (Do not put 
the linkage on the motor crank pin and then try 
to install the clip). 

4. Install the LH linkage onto the wiper motor 
crank pin. 

5. Install the RH linkage onto the wiper motor 
crank pin. Pull the linkage onto the crank pin 
until it snaps into place. 

NOTE: The clip is properly installed if the nib is 

protruding through the center of the clip. 

6. Install the RH wiper pivot shaft and nut. Tighten 
the nut to 9.5-12.5 N.m (84-110 in-lb). 

7. Connect the negative battery cable and turn the 
ignition on. Turn wiper switch off so wiper motor 
will park, then turn ignition off. Replace RH 
linkage access cover. 

8. Install RH wiper blade and arm to 
specifications. 

9. Test the system. 



Wiper Motor—Ranger and Bronco II 

Removal 

1. Turn the wiper switch on. Turn the ignition 
switch on until the blades are straight up. Then, 
turn ignition off to keep them there. 

2. Disconnect the wiper motor electrical 
connector. 

3. Remove the RH wiper arm and blade. 
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REMOVAL AND INSTALLATION (Continued) 


WIPER ARM - PIVOT SHAFT INSTALLATION 


BUSHING 
TIGHTEN TO 
’ 10-13 N-m 
184-115 IN-LB) 



K5810-2E 
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REMOVAL AND INSTALLATION (Continued) 


Wiper Control Switch—Aerostar 

NOTE: The switch handle is an integral part of the 
switch and cannot be removed separately. 

Removal and installation 

1. Disconnect the battery ground cable. 

2. Remove the cluster finish panel assembly 
retaining screws. 


3. Remove the three left control pod assembly 
retaining screws. 

4. Remove the wiring connector from the switch. 

5. Remove the two switch-to-control pod retaining 
screws. 

6. To install, reverse Steps 1 through 5. 



K8648-2A 


Front Wiper Linkage and Pivots Shaft— 
Aerostar 

Removal and Installation 

1. Turn wiper switch on. When arms are in mid¬ 
position, turn ignition to OFF. 

2. Disconnect wiper motor electrical connector. 

3. Remove wiper cowl top grille. 

4. Remove cowl top grille. 

5. Remove clip retaining linkage to crank arm of 
wiper motor. Refer to the illustration under 
Wiper Motor Removal and Installation, Step 5. 


6. Remove four pivot retaining screws. 

7. Remove linkage from vehicle. 

8. To install, reverse Steps 1 through 7. 

NOTE:When installing wiper arms, be certain to 
follow installation instructions. 












Front Wiper Linkage and Pivot Shaft- 
Ranger and Bronco II 

Removal 

1. Perform Steps 1 through 9 of Wiper Motor 
Removal. 

2. If the LH linkage is to be serviced, remove the 
LH wiper arm and blade assembly. 

3. Remove the LH linkage across cover. 

4. Remove the LH pivot nut, lower the linkage and 
slide it out through the LH access opening. 

NOTE:The LH and RH pivot and linkage assemblies 
are serviced separately. 


Installation 

1. Install the clip onto the FH linkage. Ensure the 
clip is fully seated. (Do not put the linkage on 
the motor crank pin and then try to install the 
clip). 

2. Slide the LH pivot shaft and linkage assembly 
through the LH access opening and position the 
pivot shaft in place. Install the LH wiper pivot 
shaft nut. Tighten the nut to 9.5-12.5 N.m ( 88 - 
110 in-lb). 

3. Install the LH linkage cover. 

4. Perform Steps 2 through 10 of Wiper Motor 
Installation. 



Installation 


1. Position the governor and install the two 4. Install steering column shroud, 

attaching screws. 5 . Connect battery ground cable. 

2. Route the governor connector to the wiper 
control switch. 


3. Plug the governor connectors into the wiper 
control switch and instrument panel harness 
connectors. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position the governor and install the two 
attaching screws. 

2. Route the governor cable to the steering 
column-mounted wiper control switch. 

3. Install the governor electrical connectors into 
the wiper control switch and instrument panel 
harness electrical connectors. 

4. Install steering column shroud. 

5. Connect battery ground cable. 



Interval Governor—Ranger and Bronco II 
Removal 

1. Disconnect the battery ground cable. 

2. Remove steering column shroud. 

3. Unplug governor electrical connector from 
wiper cover switch. 

4. Unplug instrument panel wiring harness 
electrical connector from governor. 

5. Remove two mounting screws. 


DISASSEMBLY AND ASSEMBLY 


Wiper Motor 

Wiper motors are not servicable. If worn of 
damaged the wiper motor must be replaced as an 
assembly. 
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MAINTENANCE 


Windshield Wiper Blades 

To maintain maximum wiper effectiveness after 
the sleeves are removed, the windshield and wiper 
blades must be kept clean. Foreign matter on the 
windshield of wiper blades may cause streaking, 
chattering or smearing. If blades do not clean 
properly, with a clean towel, wash the wiper blades 
and complete windshield area with undiluted Ford 
Ultra-Clear Windshield Washer Concentrate C9AZ- 
19550-AA or BA or equivalent. Wash thoroughly and 
repetitively until all the foreign matter and 
contamination is removed. Rince with water while 
rubbing with a clean cloth. Lift the blades off the 
windshield to clean them. For access to hidden 
blades, turn ignition to ACC position with the wipers 
on. When wiper blades are approximately vertical, 
turn ignition off. 

If streaking, chattering or smearing permits, 
repeat the above procedure. 


CAUTION: Do not allow wiper blade rubber 
elements to come in contact with oil, gasoline, 
kerosene, paint thinner or similar solvents. The 
elements are damaged by these solvents and 
must be replaced. 

Windshield Wiper Blade Replacement 

Wiper blade replacement intervals will vary with 
the amount of use, type of weather, chemical 
reaction from road tars or salts and the age or the 
blades. Ensure that the windshield glass surface is 
not contaminated with oil, tree sap or other 
substance which cannot be easily rubbed off. 

Generally, if the wiper pattern across the glass is 
uneven and streaks over glass, the blades should 
be cleaned. 

If cracks or breaks are found in the rubber, 
replace wiper blade, as outlined in this Section. 


SPECIFICATIONS 


ELECTRIC WINDSHIELD WIPER MOTOR AND SWITCH TEST CURRENT LIMITS 


Motor Type 

Motor Current* 

Draw Test 

Circuit Breaker/Switch Low 
Current Pass Test 

Circuit Breaker/Swttch High 
Current Pass Test 

System “A" 

2.5 Amperes 

Must Hold One Hour At 6 Amperes 

Must Trip Within 30 Seconds at 12 
Amperes 


'Motor maximum current when operated without linkage attached. CK5812-2C 


ROTUNDA EQUIPMENT 


Number 

Description 

007-00001 

Digital Volt Ohmmeter 

059-00003 

Electronic Ignition/Components Analyzer 


CK8982-1A 



















SECTION 01-16B Rear Window Wipers 

SUBJECT 
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SUBJECT 

PAGE 

DESCRIPTION. 

DISASSEMBLY AND ASSEMBLY. 

REMOVAL AND INSTALLATION 

Arm and Blade Assembly. 

In-Line Circuit Breaker—Aerostar. 

In-Line Circuit Breaker—Bronco II_ 

.01-16B-1 

.01-16B-8 

.01-16B-5 

.01-16B-7 

.01-16B-8 

REMOVAL AND INSTALLATION (Cont'd.) 
Rear Wiper Control Switch—Aerostar ... 
Rear Wiper Control Switch—Bronco II... 

Rear Wiper Motor—Aerostar. 

Wiper Motor—Bronco II. 

VEHICLE APPLICATION. 

... 01-16B-4 
... 01-16B-4 
... 01-16B-1 
... 01-16B-3 
... 01-16B-1 



VEHICLE APPLICATION 

Aerostar and Bronco II Vehicles. 


DESCRIPTION 


The rear window wiper system consists of a motor 
assembly mounted inside the liftgate, an articulating 
arm and blade assembly, an instrument panel 
mounted control switch, and an inline circuit 
breaker. 


REMOVAL AND INSTALLATION 


Rear Wiper Motor—Aerostar 
Removal 


1. Remove wiper arm and blade. 



FOR BLADE REMOVAL 
VIEW IN CIRCLE A 


K8847-2A 




























01-16B-3 


Rear Window Wipers 


01-16B-3 


REMOVAL AND INSTALLATION (Continued) 

Wiper Motor—Bronco II 

Removal 


1 . 

Disconnect battery ground cable. 

5. Remove motor bracket attaching screw and 

2. 

Remove wiper arm and blade assembly as 

rectangular plate. 


outlined. 

6. Disconnect the electrical and disengage the 

3. 

Remove pivot shaft attaching nut, washer and 
gasket. 

wiring locator pins. Remove the motor 
assembly. 

4. 

Remove liftgate inner trim panel. 



















REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position motor in liftgate and loosely install the 
rectangular plate and attaching screw. DO NOT 
tighten at this time. 

2. Install the gasket washer and nut. Tighten the 
nut to 6.8-7.9 N-m (60-69 lb-in). 

3. Tighten the motor bracket attaching screw to 
7.5-8.5 N-m (5-6 ft-lb). 

4. Connect the electrical connector and install the 
wiring locator pins in the holes provided. 

5. Install the wiper arm and blade assembly to the 
specified installation position. 

6. Connect the battery ground cable and check 
wiper operation. 

7. Install the liftgate inner trim panel. 



Rear Wiper Control Switch—Aerostar 

NOTE: The switch handle is an integral part of the 
switch and cannot be removed separately. 

Removal 

1. Disconnect the battery ground cable. 

2. Remove the trim shrouds. 

3. Remove the LH switch pod. 


4. Disconnect the electrical connector. 

5. Remove the two cross-recessed screws 
holding the switch, and remove the wash/wipe 
switch. 

Installation 

1. Position switch in the LH switch pod. Install 
cross-recessed screws. 

2. Connect the electrical connector. 

3. Install the LH switch pod. 

4. Install the trim shrouds. 

5. Connect the battery ground cable. 

6. Test the system. 


Rear Wiper Control Switch—Bronco II 

Removal 

1. Disconnect the battery ground cable. 

2. Remove the two ash tray retaining screws, and 
remove ash tray. 

3. Remove the cluster trim panel (held on by 
clips). 

4. Remove the switch mounting bezel containing 
the switches (snap-in). 

5. Disconnect the electrical connector. 

6. Remove the switch from the mounting bezel by 
pushing on the switch from the connector side 
until the snap-in mounting clips release. 

Installation 

1. Feed the electrical connector through the hole 
in the switch mounting bezel. 

2. Install the electrical connector to the switch. 

3. Install the switch to the switch mounting bezel 
(snap-in). 

4. Install the switch mounting bezel to the 
instrument panel (snap-in). 

5. Install the cluster trim panels (push-on). 

6. Install the ash tray and two retaining screws. 

7. Connect the battery ground cable and check 
the system operation. 



FRONT VIEW Of INSTRUMENT PANEt ASSEMBLY 

K141SS-1A 





















REMOVAL AND INSTALLATION (Continued) 


Arm and Blade Assembly 

Raise the blade end of the arm off the 


Haise the blade end of the arm oft the glass and 
move the latch away from the pivot shaft. The wiper 
arm can now be pulled off of the pivot shaft without 
the aid of any tools. 

To install, push the main arm head over the pivot 
shaft. Ensure that the pivot shaft is in PARK position 


(refer to Adjustments), and that the blade assembly 
is positioned to the correct dimension. Hold the main 
arm head onto the pivot shaft while raising the blade 
end of the wiper arm. Slide the latch toward the arm 
until it is fully seated under the pivot. Then, lower the 
blade to the windshield. If the blade does not firmly 
contact the windshield, the latch is not fully seated. 


WIPER ARM INSTALLATION 



CROSS SECTION 


LIFT BLADE END OF ARM 
AWAY FROM WINDSHIELD 


SLIDE LATCH- 


K3245-2E 








REMOVAL AND INSTALLATION (Continued) 


BUM REPLACEMENT 

1. CYCLE ARM ANO BLADE ASSEMBLY TO WHERE REMOVAL OF BLADE ASSEMBLY 
CAN BE PERFORMED WITHOUT DIFFICULTY. TURN IGNITION 

KEY OFF AT DESIRED POSITION. 

2. TO REMOVE BLADE ASSEMBLY. INSERT SCREWDRIVER IN SLOT, PUSH 
DOWN ON SPRING LOCK AND PULL BLADE ASSEMBLY FROM PIN {VIEW A) 

3. TO INSTALL, PUSH THE BLADE ASSEMBLY ON THE PIN SO THAT THE SPRING 
LOCK ENGAGES THE PIN {VIEW A). ENSURE THE BLADE ASSEMBLY IS SECURELY 
ATTACHED TO PIN. 


VIEW A 



NOTE: INSERT SCREWDRIVER 
3.2mm (1/T) OR LESS PAST 
THIS EDGE 



TV/ TWIST CLOCKWISE 

ELEMENT REPLACEMENT 

1. INSERT SCREWDRIVER BETWEEN THE EDGE OF THE SUPER 
STRUCTURE AND THE BLADE BACKING DRIP (VIEW B). TWIST 
SCREWDRIVER SLOWLY UNTIL ELEMENT CLEARS ONE SIDE 
OF THE SUPER STRUCTURE CLAW. 

2. SLIDE THE ELEMENT OUT OF ALL THE SUPER STRUCTURE CLAWS. 

VIEW B 



4. INSERT ELEMENT INTO ONE SIDE OF THE END CLAWS (VIEW D) 
AND WITH A ROCKING MOTION PUSH ELEMENT UPWARD 
UNTIL IT SNAPS IN (VIEW E) 


VIEWD 



SLIOE ELEMENT 
STARTING AT 
THIS POINT 


ELEMENT STOP 
(BOTH ENDS) 


3. SUDE THE ELEMENT INTO THE SUPER STRUCTURE CLAWS, 
STARTING WITH SECOND SET FROM EITHER END (VIEW C) AND 
CONTINUE TO SUDE THE BLADE ELEMENT INTO ALL THE SUPER 
STRUCTURE CLAWS TO THE ELEMENT STOP (VIEW C). 








01-16B-7 


Rear Window Wipers 


01-16B-7 


REMOVAL AND INSTALLATION (Continued) 


In-Line Circuit Breaker—Aerostar 

Removal and Installation 

1. Disconnect the battery ground cable. 

2. Remove the seven cluster housing-to-panel 
retaining screws and remove the cluster 
housing. 

3. Remove the screw securing the circuit breaker 
assembly to the instrument panel. 

4. Remove the wires from the circuit breaker. 


Installation 

1. Connect the wires to the circuit breaker and 
install to the instrument panel with the screw. 

2. Position the instrument cluster housing and 
install the seven retaining screws^ 

3. Connect the battery ground-edble. 


SCREW 

56928 


WIRING 


REAR 

WIPER 

CIRCUIT 

BREAKER 

14526 

WIRING 

ASSEMBLY 

18C817 



REAR WINDOW 
WIPER/WASHER 
SWITCH 


REAR WINDOW 

DEFROSTER 

SWITCH 




K12TO-2A 







01-16B-8 


Rear Window Wipers 


01-168-8 


REMOVAL AND INSTALLATION (Continued) 


In-Line Circuit Breaker—Bronco II 

Removal and Installation 

1. Disconnect the battery ground cable. 

2. Remove the screw attaching the circuit breaker 
to the instrument panel. 

3. Disconnect the electrical connectors from the 
circuit breaker and connect them to the new 
circuit breaker. 


4. Position the circuit breaker on the instrument 
panel and install the attaching screw. 

5. Connect the battery ground cable and check 
the wiper operation. 



REAR VIEW Of INSTRUMENT PANEL ASSEMBLY 


K141SS-2A 


DISASSEMBLY AND ASSEMBLY 


Wiper Motor 

The wiper motor is not serviceable. It must be 
replaced as a complete assembly. 










SECTION 01-16C Window Washers 
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VEHICLE APPLICATION..01-16C-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


The electric windshield washer system consists of 
a control switch, integral with the wiper control 
switch, reservoir and motor assembly and the 
necessary hoses, nozzles and attaching parts. 


Windshield Wiper/Washer Switch 
Aerostar 

The standard and interval wiper and washer 
systems feature an instrument panel-mounted slide- 
type wiper and washer switch. 

Ranger and Bronco II 

The interval wiper and washer system features a 
steering column-mounted lever-type wiper and 
washer switch. 

Refer to Section 01-16a, Front Window Wipers, 
for windshield wiper/washer switch testing. 



1. For wipe, slide switch downward. Switch has 
three positions: OFF, SLOW and FAST. 

2. For wash, push switch lever in. For a constant 
spray, keep lever pushed in. 

a. Switch lever can be in OFF, SLOW or FAST 
positions for washer operation. 

b. Wipers must be turned on and off manually. 




































01-16C-2 


Window Washers 


01 - 160-2 


DESCRIPTION AND OPERATION (Continued) 


Interval Wipe and Wash System 
Aerostar 



1. Wipe, low and high speed functions are the 
same as the standard wiper system. When the 
control lever is in the INTERVAL position, single 
wipes separated by pauses of variable length 
are provided. The length of pause is varied from 
about one second to about 12 seconds by 
rotating the pause control knob above the 
control lever (Aerostar), or by rotating the knob 
at the end of the control lever on Ranger and 
Bronco II vehicles. 

NOTE: When using interval wipe system, the first 
wipe may not occur until after a pause of up to 12 
seconds. 

2. Wash functions are not the same as standard 
system. 

To operate the windshield washers, push the 
control lever in (Aerostar), or push the control knob 
toward the steering column on Ranger and Bronco 
II. For a constant spray, keep the lever actuated. 


When the lever is released, the spray action will 
stop. If the control lever or knob is in the OFF 
position when actuated, the wipers will automatically 
activate and simultaneously wipe the windshield as 
well as wash it. After the lever or knob is released, 
the wipers will continue to operate for one to four 
additional cycles before returning to the parked 
position. 

If the control lever or knob is in the INTERVAL 
wipe position when actuated, the pause cycle will be 
over-ridden and the wipers will operate on LOW to 
give simultaneous windshield wash and wipe action. 
After the lever or knob is released the wipers will 
continue to operate for one to four additional cycles 
before returning to the pause cycle; interval 
operation will continue as before. If the control lever 
or knob is in either the LOW or HIGH positions when 
actuated, there will be washer operation, but no 
change in the wiper operation. 










01-16C-3 


Window Washers 


01-16C-3 


DESCRIPTION AND OPERATION (Continued) 



Washer System—Rear 
Aerostar and Bronco li 

The rear washer system is available with the rear 
wiper system. The rear system uses a single nozzle 
mounted near the top of the liftgate. The control 
switch is mounted on the instrument panel. When 
activated, the switch energizes an external washer 
pump on the rear washer reservoir. Hold the switch 
down for a constant spray. The washer reservoir is 
mounted behind the RH quarter trim panel. The 
reservoir fill cap is located near the liftgate opening 
above the RH taillamp. Fill the reservoir slowly to 
avoid spilling washer fluid. 































01-J6C-4 


Window Washers 


01-16C-4 


DIAGNOSIS AND TESTING 


Washer Pump Current Draw Test 

Attach the leads of the Rotunda Digital Volt-Ohm 
Meter 007-00001 or equivalent, as shown. The 
current draw should not exceed four amps nor be 
less than 1.7 amps while the washer pump is 
pumping fluid. 



Washer Switch 

The windshield washer switch is an integral part of 
the Windshield wiper switch. Refer to Section 
01-16a, Front Window Wipers for windshield wiper/ 
washer switch testing. 


Diagnosis Guide 

The following guide provides steps to follow to 
isolate problems in the windshield washer system. 










DIAGNOSIS AND TESTING (Continued) 


WINDSHIELD WASHER DOES NOT WORK 


TEST STEP 

RESULT 

ACTION TO TAKE 

1.0 | WINDSHIELD WASHERS INOPERATIVE 

0 * 

FILL washer reservoir. 

GO to 1.1. 

• Check fluid level of washer. 

1.1 TURN ON WASHER SWITCH 

Motor inoperative 

©► 

GO to 1.5. 

GO to 1.2. 

• Check operation of windshield washer. 

1J2 

| INSPECT JET FOR BLOCKAGE 

Blocked ► 

CLEAN or REPLACE jet. 

GO to 1.3. 

• Inspect washer jet for blockage. 

. 

' 

H 

INSPECT HOSE, FILTER, CHECK VALVE, FOR 
BLOCKAGE OR KINKS 

Blocked or kinked 

CLEAN, REPAIR or 
REPLACE as necessary. 

GO to 1.4. 

• Inspect hose for blockage or kinks. 

1.4 { INSPECT PUMP OUTLET FOR BLOCKAGE 

Blocked ^ 

©► 

REMOVE pump and 
CLEAN or REPLACE 
pump. 

GO to 1.5. 

«> Inspect washer pump outlet for blockage. 

H 

CHECK FOR ELECTRICAL POWER AT WASHER 
PUMP 

No power 

©► 

GO to 1.7. 

GO to 1.6. 

• Using a voltmeter, actuate the washer switch and 
check for (.rower at washer pump. 

1.6 CHECK PUMP GROUND WIRE 

No ground ^ 

REPAIR ground. 

REPLACE pump. 

• Check ground at pump connector. 

1.7 TURN ON WINDSHIELD WIPERS 

Wipers inoperative ^ 

GO to 1.9. 

GO to 1.8. 

• Check operation of windshield wipers. 










































01-16C-6 ___ Window Washers _ 01-16C-6 

DIAGNOSIS AND TESTING (Continued) 


WINDSHIELD WASHER DOES NOT WORK (Continued) 


TEST STEP 

RESULT 

ACTION TO TAKE 

US 

CHECK FOR ELECTRICAL POWER OUT OF 

WASHER SWITCH 

No power 

GO to 1.11. 

GO to 1.10. 

• Check for power out of switch. 

1.9 TURN ON HEATER BLOWER 

Blower inoperative ^ 

©► 

CHECK electrical system 
prior to blower. REPAIR 
as necessary. 

GO to 1.10. 

• Check operation of heater blower. 

1.10 

CHECK CONTINUITY OF WIPER/WASHER CIRCUIT 
BREAKER 

Open 

©► 

REPLACE circuit 
breaker. 

GO to 1.11. 

• Check continuity of circuit breaker. 

| 1.11 

CHECK SWITCH CIRCUITS 

Open/short !► 

REPLACE switch. 

GO to 1.12. 

• Check circuits at switch. 

1.12 CHECK FOR POWER TO SWITCH 

No power ^ 

CHECK electrical system 
prior to wipe/wash. 
SERVICE wipe/wash 
wiring and connectors. 

System OK. 

• Check power to switch. 


CK8818-2A 


ADJUSTMENTS 


Front Washer Nozzle—Ranger and Bronco 
II 

The washer housing has two adjustable washer 
nozzles. Insert a small, open safety pin in either 
nozzle and move the nozzle to the desired spray 
position. 



K5814-IA 





































01-16C-7 


Window Washers 


01-16C-7 


ADJUSTMENTS (Continued) 


Rear Washer Nozzle 

There is no adjustment for the rear washer nozzle. 


REMOVAL AND INSTALLATION 


Front Windshield Washer Reservoir and 
Motor Assembly 

Removal 

1. Disconnect motor electrical connector (use a 
small screwdriver to unlock tabs) and hose. 

2. Remove the retaining screws and lift assembly. 

3. Disconnect washer and radiator overflow 
hoses. 

4. Drain and discard the washer reservoir 
contents. 

The washer reservoir and cover assembly are not 
serviced separately. The motor retaining ring, seal 
and pump impeller assembly are serviced 
separately. 


FRONT OF VEHICLE 


AEROSTAR 

SCREW-W611102-S36 
(2 REQ'D) 



WINDSHIELD WASHER 
RESERVOIR ASSEMBLY 

17B613 WIRING ASSEMBLY 

14290 

(LOW FLUID FEEO) 


WINDSHIELD WASHER 
RESERVOIR HOSE 
ASSEMBLY-17A422 


<9059-10 


RANGER AND BRONCO N 



WIRING ASSEMBLY 
14290 


RESERVOIR ASSEMBLY 
17B613 

K5815-1C 


CAUTION: Do not make electrical connection 
prior to filling reservoir. Do not operate 
reservoir pump prior to filling reservoir. 

Installation 

1. Connect washer and radiator over flow hoses. 

2. Position assembly to fender apron (or radiator 
support). Install retaining screws. 

3. Install hose and motor electrical connector. 
















01-16C-8 


Window Washers 


01-16C-8 


REMOVAL AND INSTALLATION (Continued) 


Rear Window Washer Reservoir and 
Motor Assembly 

Aerostar and Bronco II 

Removal 

1. Remove quarter trim panel. Refer to Section 
01-05, Interior Trim and Ornamentation. 

2. Disconnect filler hose. 

3. Disconnect pump electrical connector. 

4. Remove screws attaching reservoir to quarter 
and floor panel and remove reservoir. 

NOTE: Drain reservoir prior to removing pump 
discharge hose to prevent spilling fluid on the floor 
of the van. 


AEROSTAR 

RIGHT REAR 
WINDOW WASHER 



K9117-1B 


BRONCO II 



Installation 

1. Install washer hose to pump discharge nipple, 
then position reservoir on quarter panel and 
install attaching screws. 

2. Connect electrical connector to pump. 

3. Connect filler hoses. 

4. Fill reservoir with washer fluid. 

5. Check rear washer operation. 

6. Install quarter trim panel. Refer to Section 
01-05, Interior Trim and Ornamentation. 


Window Washer Hose Routing 

Refer to the following illustrations for servicing 
window washer hoses and jets. 
























01.-16C-10 


Window Washers 


01-16C-10 


REMOVAL AND INSTALLATION (Continued) 


Rear Washer Hose Routing—Aerostar 


HOSE ASSEMBLY 
17408 



HOSE 

ASSEMBLY 

17408 


K106162A 









01-16C-11 


Window Washers 


01-16C-11 


REMOVAL AND INSTALLATION (Continued) 


Front Washer Hose Routing—Ranger and 
Bronco II 


COWL TOP OUTER PANEL 


JET ASSEMBLY-17666 


WASHER 

RESERVOIR 



COWL TOP INNER FRONT PANEL 


HOSE 



COWL TOP OUTER PANEL 


JET ASSEMBLY-17666 


COWL TOP INNER 
FRONT PANEL 


COWL TOP INNER FRONT PANEL 



►HOSE 


K5816-2A 




REMOVAL AND INSTALLATION (Continued) 



Rear Washer Nozzle 
Removal and Installation 

1. Disconnect hose at washer nozzle. 

2. Remove nut attaching nozzle to liftgate and 
remove nozzle. 

3. Position nozzle on liftgate and install nut. 
Tighten nut to 1.0-1.5 N-m (8-13 in-lb). 

4. Connect hose to nozzle and check washer 
operation. 


Front Windshield Motor, Seal and Impeller 
Assembly 

Removal and Installation 

1. Remove reservoir assembly from vehicle. 
Disconnect electrical plug and hose. 

2. Using a small-bladed screwdriver, pry out 
retaining ring. 


Front Washer Nozzles—Ranger and 
Bronco II 

Removal 

1. Disconnect hose from jet. 

2. Insert small, flat-blade screwdriver upward 
through hole around jet and depress lock tab on 
side of jet assembly. Jet will release from cowl 
top automatically. 

Installation 

1. Insert jet into mounting hole and press firmly 
until snap action is heard. 

2. Reconnect hose to jet. 

WARNING; DO NOT REMOVE FOAM SEAL FROM 

HOSE END. REMOVAL OF SEAL COULD ALLOW 

ENGINE FUMES TO ENTER PASSENGER 

COMPARTMENT. 

3. Adjust jets to impact targets. 



RETAINING RING 





















01-16C-13 


Window Washers 
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REMOVAL AND INSTALLATION (Continued) 


3. Using pliers to grip one wall around the 
electrical terminals, pull out the motor, seal and 
impeller assembly. Make certain the reservoir ’ 
pump chamber is free of foreign material prior 
to installing the old assembly in the new 
reservoir. 



4. before installing the assembly, lubricate the ' 
outside diameter of the seal with a dry lubricant 
such as powdered graphite. This will prevent 5 
the seal from sticking to the wall of the reservoir 
motor cavity and make assembly easier. 

5. Align small projection on the motor end cap 
with the slot in the reservoir and assemble so 
that the seal seats against the bottom of the 

. motor cavity. 

6. Using a 25.4mm (1 inch) socket (preferable 12 
point) hand press retaining ring securely 
against motor end plate. 

7. Connect electrical plug and hose and replace 
the reservoir assembly in the vehicle. 

8. Fill the reservoir and operate the washer 
system. Check for leaks. 

CAUTION: Do not operate pump until fluid is 

added to the reservoir. 


SPECIAL SERVICE TOOLS 


ROTUNQA EQUIPMENT 


llodil 

Description 

007-00001 

Digital Vo* Ohmmetef 


CK9061-1B 
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Roof Opening Panel 
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SECTION 01-17 Roof Opening Panel 


SUBJECT PAGE 

OPERATION 

Panel Installation. 01-17-1 

Panel Removal. 01-17-1 

Panel Stowage. 01-17-1 

Tllt-Up Sun Roof ..01-17-1 

SERVICE PROCEDURES 

Glass Panel Replacement... 01-17-2 


SUBJECT PAGE 

SERVICE PROCEDURES (Cont'd.) 

Hinge Socket Replacement.01-17-3 

Leakage at Frame to Roof Panel .01-17-3 

Lift Mechanism Replacement.01-17-3 

Weatherstrip Replacement (Inner) .01-17-4 

Weatherstrip Replacement (Outer).01-17-4 

VEHICLE APPLICATION.01-17-1 


VEHICLE APPLICATION 

Ranger Vehicles. 


OPERATION 


Tilt-Up Sun Roof 

To open the optional telescoping sun roof to the 
vent position, turn the knob clockwise until the 
desired vent opening has been reached. To close, 
turn the knob counterclockwise. 


Panel Removal 

To remove the glass panel, open to the vent 
position and press the two red release buttons on 
the front of the latch. Lift the rear of the glass panel 
slightly and press the safety latch on the driver side 
latch assembly. From outside the vehicle, raise the 
rear edge of the glass, disengage the hinges by 
moving the glass assembly to the left, then sliding 
the hinge pins out of the hinge sleeves. 



Panel Stowage 

Whenever the glass panel is removed, it should 
be stored in the stowage bag as provided. The glass 
panel should never be stored anywhere else in the 
vehicle. 

The stowage bag is strapped to the cab back 
panel behind the driver's seat. 


Panel Inatallatlon 

To install the glass panel, align the two hinges at 
the front of the glass with the hinge sockets in the 
sun roof frame. Re-engage the hinge pins. 

Firmly close the glass panel so that the retaining 
tabs snap into the latch assemblies. 
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Roof Opening Panel 
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SECTION 01-17 Roof Opening Panel 


SUBJECT PAGE 

OPERATION 

Panel Installation. 01-17-1 

Panel Removal. 01-17-1 

Panel Stowage. 01-17-1 

Tilt-Up Sun Roof .01-17-1 

SERVICE PROCEDURES 

Glass Panel Replacement... 01-17-2 


SUBJECT PAGE 

SERVICE PROCEDURES (Cont'd.) 

Hinge Socket Replacement.01-17-3 

Leakage at Frame to Roof Panel .01-17-3 

Uft Mechanism Replacement.01-17-3 

Weatherstrip Replacement (Inner) .01-17-4 

Weatherstrip Replacement (Outer).01-17-4 

VEHICLE APPLICATION.01-17-1 


VEHICLE APPLICATION 

Ranger Vehicles. 


OPERATION 


Tilt-Up Sun Roof 

To open the optional telescoping sun roof to the 
vent position, turn the knob clockwise until the 
desired vent opening has been reached. To close, 
turn the knob counterclockwise. 


Panel Removal 

To remove the glass panel, open to the vent 
position and press the two red release buttons on 
the front of the latch. Uft the rear of the glass panel 
slightly and press the safety latch on the driver side 
latch assembly. From outside the vehicle, raise the 
rear edge of the glass, disengage the hinges by 
moving the glass assembly to the left, then sliding 
the hinge pins out of the hinge sleeves. 



Panel Stowage 

Whenever the glass panel is removed, it should 
be stored in the stowage bag as provided. The glass 
panel should never be stored anywhere else in the 
vehicle. 

The stowage bag is strapped to the cab back 
panel behind the driver's seat. 


Panel Installation 

To install the glass panel, align the two hinges at 
the front of the glass with the hinge sockets in the 
sun roof frame. Re-engage the hinge pins. 

Firmly close the glass panel so that the retaining 
tabs snap into the Tatch assemblies. 
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Roof Opening Panel 


01-17-2 


SERVICE PROCEDURES 


Glass Panel Replacement 

To replace glass panel, remove broken panel 
assembly and all remnants of broken glass and 
discard. Vacuum frame channel of all glass 


fragments and ensure that no splinters remain on 
weatherstrips. Check that drains (at each corner) 
are open, install replacement glass panel assembly. 


FRONT OF 
VEHICLE 


GLASS STORAGE 
CONTAINER 
60124 



RANGER 



SUN ROOF 
ORAIN HOSE 
S02C52 


SUN ROOF 
GLASS KIT 
60010 


APPLY SOAPY WATER PRIOR TO 
, INSTALLATION OF SUN ROOF 
GLASS KIT TO ROOF PANELS*. 


■ RETAINER 


ROOF TRIM PANEL 
ASSEMBLY-61968 


PLUG 

389637-S 


_ ROOF TRIM PANEL 
ASSEMBLY-61968 

VIEW IN CIRCLE V 




FRONT OF VEHICLE 



SUN ROOF 
DRAIN HOSE 
602C62 
















5ERVTCE PROCEDURtS (Continued) 


Hinge Socket Replacement 

1. Remove glass panel. 

2. Drop headliner in sun roof area. 

3. Remove hinge socket by removing one screw. 

NOTE: Screw can be removed without removing 
clamp. 

4. Position hinge socket gasket and hinge socket 
to sun roof. Install Nyloc screw and tighten. If 


screw is not of Nyloc type, apply Loctite to 
screw threads. 

5. Install headliner. Refer to Section 01-05, 
Interior Trim and Ornamentation. 

6. Install glass panel. 



Leakage at Frame to Roof Panel 

1. Clean edge of frame and roof panel to remove 2. Apply small bead of clear Silicone Rubber 

any dirt or foreign material. D6AZ-19562-AA or equivalent. Wipe off excess 

sealer. 



























Weatherstrip Replacement (Outer) 

NOTE: Outer weatherstrip removal is not required 

for inner weatherstrip replacement. 

1. Remove glass panel. 

2. Remove inner weatherstrip by pulling lip off 
headliner. Then, pull weatherstrip off frame. 

3. Use a flat-bladed screwdriver or similar 
instrument to dislodge outer weatherstrip from 
frame locally. Pull weatherstrip out of retention 
channel. 

4. Clean weatherstrip retention channel and 
lubricate with soapy water. 

NOTE: Do not lubricate weatherstrips with silicone 

or compounds containing silicone. 


5. With outer weatherstrip butt joint located at rear 
of lift mechanism. Install service weatherstrip 
(E4TZ-9802C50-A) by snapping the earner of 
the weatherstrip (hard part) into retention 
channel. Do not pull the weatherstrip. 

6. Install inner weatherstrip with butt joint in front 
of lift mechanism. Do not use any soap or 
lubricant. 

7. Lift lip of inner weatherstrip over edge of hole in 
headliner. 

8. Install glass panel. 


Weatherstrip Replacement (inner) 

Follow replacement procedure for outer 
weatherstrip, except omit Steps 3, 4 and 5 and use 
service weatherstrip E4TZ-981346-1. 
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SECTION 01-18 Body Stripes (Tape) and Vinyl Films 
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REMOVAL AND' INSTALLATION .. 01-18-1 
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SPECIAL SERVICE TOOLS. 
VEHICLE APPLICATION ... 


01-18-3 

01-18-1 


VEHICLE APPLICATION 

All Ranger, Bronco fl and Aerostar Vehicles. 


DESCRIPTION 


Tape stripes are made from a tough, durable, 
weather-resistant, solid vinyl with a pressure- 
sensitive adhesive back. The pressure-sensitive 
adhesive back is protected by a liner paper which is 
easily peeled away during installation. During 
shipment and storage the face is protected with an 
easy-release pre-mask paper. 


Repair small nicks or scratches using touch-up 
paints mixed to blend with the affected area. 

Repair blisters or air bubbles by piercing them with 
a sharp needle or pin at one end. Work the trapped 
air out through the pin hole with the thumb moving 
toward the pin hole. Press the tape stripe firmly 
against the panel. It may be necessary to preheat 
the panel slightly to soften the adhesive. Heat also 
may be used to remove small wrinkles or 
irregularities. If bunching occurs around curves, 
spread bunching over as large an area as possible, 
then remove wrinkles. 






REMOVAL AND INSTALLATION 


Removal 


Clean repair surfaces, adjacent panels, and 
openings as required. 


Remove any parts overlapping tape stripe from 
affected panel(s). 



Remove tape stripe by starting at one edge and 
peeling it from painted surface. Apply heat to 
tape stripe to facilitate removal. 


NOTE: Removal can also be assisted by using 3M® 
Woodgrain and Stripe Remover 08907 or 
equivalent. Avoid using pointed or sharp tools as 
they may damage the painted surface. 


Remove adhesive from painted surfaces by 
wiping area with a cloth saturated with 3M® 
Adhesive Remover 08908 or equivalent, and 
then scraping with a squeegee. 


NOTE: Exercise care when using solvents to avoid 
possible damage to painted surfaces. To determine 
if solvent is harmful to body paint, test it on a hidden 
area of the vehicle. 


5. Rinse thoroughly with clean water and/or 
solvent as required. 
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REMOVAL AND INSTALLATION (Continued) 


Installation—Dry Method (Small or Thin 
Stripes) 

1. Clean painted surface (including wrap-around 
flanges on door openings) with Silicone and 
Wax Remover DL60-3721-A or equivalent. 
Wipe surface with clean cloth and allow to dry. 

NOTE: Freshly painted surfaces must be thoroughly 
dry. Residual solvents in fresh paint may cause tape 
stripe to blister. 

2. Position carrier edge or locating darts on tape 
stripe to body opening character lines on 
vehicle. Leading edge of tape stripe has a 
2.5mm (1/10-inch) tape and liner extension. 


The rear edge has no extension. This will help 
determine which edge is forward and which 
edge is rearward. Using masking tape, tape 
striping into place. Use particular care when 
matching tape stripe to character lines. 

NOTE: If tape stripe overlaps occur, forward piece 
overlaps rear piece. 

3. Remove liner paper from stripe ensure at 
approximate mid-point of panel, and tear off 
liner paper. 




CAUTION: Do not use hands or fingers to 
smooth on the striping. Use of hands will result 
in creases and air bubbles in striping. 

5. Peel off the remainder of liner paper and press 
striping into position using plastic squeegee. 

NOTE: A 3M® SA-3 Low-Friction Sleeve or 
equivalent should be placed over squeegee when 
installing large letters to prevent stretching and 
distortion of applique. 

6. Remove pre-mask by pulling at 180-degree 
angle (knuckles against body panel) away from 
stripe. After removal, inspect for bubbles. 
Remove bubbles as outlined. 
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Body Stripes (1 


REMOVAL AND INSTALLATION (Continued) 


7. Work any recessed areas into place using 
Rotunda Heat Gun 107-00301 or equivalent, 
and a soft clean cloth. 


Installation—Wet Method (Large Areas— 

Decal) 

1. Mix a teaspoon of standard dishwashing 
detergent in four liters (one gallon) of water. Fill 
a spray bottle with the solution. 

2. Remove liner paper from tape stripe as outlined 
in Step 3 of Dry Method Installation, or as 
required. 

3. Wet pressure-sensitive side of tape stripe and 
panel to be striped with detergent solution. 

4. Position tape stripe on vehicle as outlined in 
Step 2 of Dry Method Installation. 

5. Using squeegee and firm overlapping pressure, 
begin from center of tape stripe and squeegee 
toward the sides and then toward the front. The 
tape stripe can be easily lifted and reapplied if 
air bubbles are present. 

6. After the tape stripe is fully installed and 
squeegeed, remove pre-mask. An assistant 
can be very helpful in removing pre-mask from 
large areas. 

Wetting pre-mask on large decals may facilitate 
removal. 

7. Use Rotunda Heat Gun 107-00301 or 
equivalent (as in Dry Method Installation) to 
mold decal into recessed areas and dry 
moisture as required. 


SPECIAL SERVICE TOOLS 




ROTUNDA EQUIPMENT 


Model 

Description 

107-00301 

Heat Gun 
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©Identification letter on top of bolt head or face of spacer. 

NOTE: Bolt Torque Must be Maintained at 30-43 N-m (22-32 ft-ibs). 

CR3105-2B 

SPECIAL SERVICE TOOLS 



Number 

Description 


T77L-2100-A 

Seat Belt 8olt Bit 



CR2388-1C 



Replacement Parts — Seat Belt 


389548-SI 90 


383531-S36 


383753-S36 


382552-SI 00 


382552-SI 00 


382553-S100 


383437-S36 


383754-S36 


385709-S36 


383754-S36 


383531-S36 


389478-SI 90 


©Code 

Letter 


Part Name 


Bolt 1/2 — 13 x 1.54 Pan Head Shoulder 
Locking — .75 Shldr. 


Bolt — 1/2-13 x 1.38 Pan Head Locking 


Bolt 1/2-13 x 1.75 Pan Head Locking (.50 
Shoulder) 


1/2 Flat Washer 


Washer — 1/2 Flat (1.30 Dia. .190 Thick) 


Washer — 


Bolt—1/2 


Bolt — 1/2 
Shoulder) 


Bolt — 1/2 
locking 


Bolt — 1/2 
Locking 


Bolt — 1/2 


9/16 Rat (.25 Thick) 


x 13 Pan Head Locking 


13 x 2.25 Pan Head Locking (.! 


13 x 1.38 Pan Head Shoulder 


13 x 2.25 Pan Head Shoulder 


13 x 1.38 Pan Head Locking 


13 x 1.15 Pan Head Locking 


Original Parts — Seat Belt 

Part No. 

©Code 

Letter 

Part Name 

389547-SI90 

IR 

Bolt 7/16-20 x 1.54 Pan Head Shoulder 
Tapping — .75 Shldr. 

386273-SI00 

iA 

Bolt 7/16-20 x 1.38 Pan Head Tapping 

386274-S100 

IB 

Bolt — 7/16-20 x 1.75 Pan Head Tapping 
(.50 Shoulder) 

382580-SI 00 


7/16 Flat Washer 

382629-SI 00 


Washer — ,463/.443 I.D. Plate (1.80 Dia. 
.190 Thick) 

382583-S100 


Washer — 1/2 Serrated (.18 Thick) 

386272-SI00 

IF 

Bolt — 7/16-20 x .88 Pan Head Tapping 

386276-SI00 

IL 

Bolt 7/16-20 x 1.75 Pan Shldr Tapping — 
.75 Shldr. 

386277-SI 00 

IK 

Bolt 7/16-20 x 1.38 Pan Shldr. Tapping — 
.50 Shldr. 

386392-Si00 

IG 

Bolt — 7/16 20 x 2.15 Pan Head Tapping 

384966-SI 00 

IV 

Bolt — 7/16 20 x 1.75 Pan Head Tapping 

389370-SI00 

■OB 

Bolt 7/16-20 x 1.15 Pan Head Tapping 
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MAJOR REPAIR OPERATIONS (Continued) 


Safety Belt with No Anchor Plate Thread 
Damage 

1. Remove the damaged bolt for the anchor 
reinforcement and discard. 

2. Install a new bolt with the same part number as 
indicated under Specifications. Tighten to 
30-43 N-m (22-32 ft-lb). 


Seat and Shoulder Harness Safety Belt 

with Damaged Anchor Plate Threads 

1. Remove the broken or stripped bolt and 
discard. 

2. Drill out the internal threads in the-safety belt 
anchor plate with a 27/64-inch drill. 

3. Re-thread the anchor plate with a 1/2-13 tap 
(seat belt). 

4. Blow out the chips. 

5. Install the attachment parts in the order shown, 
whichever is applicable. Tighten the 
replacement bolt to 30-43 N-m (22-32 ft-lb). 
Original parts are to be replaced with the repair 
parts indicated in the safety belt parts 
replacement guides under Specifications. 
Unless specified in the guides, use original 
parts. 

6. When repairing a multiple belt and attachment, 
install nut (382599-SI 00) to the bolt in the 
tunnel area from the underside of the floorpan. 
Tighten to specification 30-43 N • m (22-32 ft-lb). 


Safety Belt Procedure After an Accident 

All safety belt assemblies must be replaced after 
a collision, provided: 

1. The safety belt was in use at the time of the 
accident or, 

2. The safety belt was damaged by the accident 
(bent retractor, torn webbing, etc.) or, 

3. The safety belt attaching area(s) was damaged 
by the accident. 

Before installing the new safety belt assembly, the 
safety belt attaching areas must be inspected for 
damage and distortion. If the attaching points are 
damaged and distorted, the sheet metal must be 
reworked back to its original shape and structural 
integrity. 

Install the new safety belt(s) using the appropriate 
instructions as outlined, then functionally test. 


Damaged Anchor Plate Threads 
Functional Test Procedure 

Determine the type(s) of safety belt assembly(s) 
that has been replaced. Then, functionally test the 
new safety belt assembly using the appropriate 
procedure listed. 


Continuous Loop Shoulder/Lap Belt Test 

System with Movable Tongue and One 
Retractor 

1. Driver will buckle up and proceed to a safe test 
area. If the RH passenger safety belt must be 
tested, a passenger should be buckled into the 
RH seat. (The passenger belt may be tested 
utilizing a driver only, providing the driver has 
the ability to grasp the RH shoulder belt and 
extend it approximately (660mm) 26 inches with 
no compromise to safe driving.) This method 
applies to the 8 km/h (5 MPH) test only. 

NOTE: The RH shoulder belt is not extended fully to 
preclude the possibility of a false feeling (full 
extension vs. lockup). 

2. After reaching a safe area to perform sudden 
stops, the driver will attain a speed of ! 
approximately 8 km/h (5 MPH). The driver 
should inform the passenger (if applicable) that 
he is preparing to make a severe brake 
application. At this time, both driver and rider 
should grasp their respective shoulder harness 
and prepare to Jean slightly forward at the 
moment the brake application is made. 

3. The driver will make a maximum brake 
application (approximately 9.7 m/sec 2 [32 
ft/sec 2 ]) without tire skid. (The maximum brake 
application should be on dry concrete or 
equivalent hard road surface, never on a wet or 
gravel road.) The driver and passenger should 
lean forward slightly into the shoulder harness. 
At this instant, the belts should "lockup” 
without webbing payout. 

4. If there is a "lockup" of both shoulder straps, 
the seat belt assemblies are functioning 
properly. Should either or both retractors fail to 
"lock up" at the 8 km/h (5 MPH) speed, the test 
should be repeated at a constant 24 km/h (15 
MPH). (This test must be performed with a 
passenger if the RH belt is to be tested.) 

WARNING: THE DRIVER AND PASSENGER 
SHOULD BE PREPARED TO BRACE 
THEMSELVES IN THE EVENT THE SAFETY BELT 
RETRACTOR DOES NOT LOCK. 

5. If either or both shoulder belts do not lock up at 
the 24 km/h (15 MPH) test, the vehicle is to be 
returned for repair of the malfunctioning seat 
belts. Remove the retractor and rework the 
sheet metal in the retractor's mounting surface. 
Install the retractor assembly and re-test the 
safety belt assembly(s) as previously stated. 

CAUTION: If the retractor of a new safety belt 
assembly has been bolted into a damaged or 
distorted mounting area, the new retractor 
could be warped and may not function. If this is 
the case, re-shape the sheet metal and install 
another new complete safety belt assembly. 
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DIAGNOSIS (Continued) 


SAFETY BELT WARNING SYSTEM 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

m 

DURING SYSTEM CHECK — SAFETY BELT LAMP 
AND OR BUZZER OR CHIME DO NOT OPERATE 



3.1 

CHECK FUSE 


■ 



• Check warning lamp fuse. 

Fuse bad 

i 

REPLACE fuse. If fuse 
blows again CHECK for 
a short circuit. 



Fuse is good 

E 

GO to 3.2. 

3.2 

CHECK IGNITION FEED CIRCUIT AND SAFETY 

BELT LAMP CIRCUIT 





• Locate and remove connector to thermal timer 

Safety belt lamp lights 

► 

REPLACE thermal timer 


buzzer or chime. 



buzzer or chime with 


• Turn ignition key to ON position. 



known good unit. If light 
and buzzer or chime 


• Using a jumper wire, jump between ignition feed 



operate properly system 


terminal circuit #640 red/yellow hash on and safety 



is functional. 


belt lamp circuit #450 dark green/light green stripe 
— safety belt lamp should light. 

Safety belt lamp does 
not light 

► 

GO to 3.3. 

3.3 

CHECK BULB 


i 



• Remove bulb and check continuity of bulb. 

Bulb not good 

E 

REPLACE bulb. 



Bulb is good 

E 

GO to 3.4. 

m 

CHECK CONTINUITY OF BULB WIRE 


■ 



• Check continuity of wire from thermal timer to bulb. 

Wiring okay 

E 

GO to 3.5. 



Wiring not okay 

B 

REPAIR open circuit in 
wire between timer and 
bulb. 

3.5 

CHECK GROUND 





• Check for vehicle ground at bulb. 

Vehicle ground okay 

► 

REPLACE thermal timer 
buzzer or chime with 





known good unit. 
RECHECK system. 



Vehicle ground not 

► 

REPLACE vehicle 



okay 


ground at bulb. TRACE 
circuit back to junction 
and REPAIR. 


CR3843-2B 


MAJOR REPAIR OPERATIONS 


Seat and Shoulder Safety Belts 

The seat and shoulder safety belts are factory- 
installed in their proper locations. If the belts are 
removed for any reason, they should be re-installed. 
Ford Caulking Cord D6AZ-19560-A or equivalent 


sealer should be placed around all seat belt anchor 
bolt holes in the floorpan. Tighten the anchor bolts 
to 30-43 N-m (22-32 ft-lb). 


































The following Diagnosis Guides provide 
information to isolate malfunctions in the safety belt 
warning system used on continuous-loop safety belt 
systems. 


SAFETY BELT WARNING SYSTEM 


TEST STEP 

RESULT 


ACTION TO TAKE 

in 

DURING SYSTEM CHECK — SAFETY BELT BUZZER OR CHIME DOES NOT OPERATE (SAFETY BELT 

Hi 

LAMP OPERATING PROPERLY) 




1.1 

CHECK CIRCUIT 


■ 


• Remove connector from thermal timer buzzer or 
chime. 

• Using a continuity lamp to verify vehicle ground with 
driver's tongue and buckle disengaged. 

Circuit not okay 

l 

TRACE circuit to driver’s 
buckle switch and 

REPAIR as necessary. 

Circuit okay 


GO to 1.2. 

1.2 

CHECK CIRCUIT — Cont’d. 


H9 



• Check circuit with driver’s belt tongue and buckle 

Circuit open 

E 

REPLACE thermal timer 


engaged. Circuit should be open. 


■ 

buzzer or chime with 
known good unit and 
RETEST system. 



Circuit not open 


TRACE circuit to driver’s 
buckle switch. CHECK 
for shorted or trapped 
wires. REPLACE or 
REPAIR as necessary. 


CR3841-2B 


SAFETY BELT WARNING SYSTEM 



TEST STEP 

RESULT 

► 

ACTION TO TAKE 

EUlii 

DURING SYSTEM CHECK — SAFETY BELT LAMP DOES NOT GO OUT SHORTLY AFTER ENGINE IS 

■■ 

STARTED (BUZZER OR CHIME OPERATES PROPERLY) 



2.1 

CHECK CIRCUIT 


* 



• Remove connector from thermal timer buzzer or 

Lamp goes out 

1 

GO to 2.2. 


chime. Lamp should go out. 

Lamp does not go out 


TRACE circuit from the 
thermal timer buzzer or 
chime connector to the 
bulb. REPAIR as 
necessary. 

2.2 

REPLACE THERMAL TIMER BUZZER OR CHIME 





• Replace thermal timer buzzer or chime with known 

Lamp and buzzer or 

► 

System functional. 


good part. Lamp and buzzer or chime should 
operate properly. 

chime operate properly 





Lamp and buzzer or 

► 

RECHECK proper circuit 



chime not operational 


input to thermal timer 
buzzer or chime. Inputs 
are ignition, ground, 
lamp and driver’s buckle 
switch. Check and repair 
any crossed wires. 


CR3842-2B 
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REMOVAL AND INSTALLATION (Continued) 


Seat Belts—Rear Seat—Ranger Super Cab 


SEAT BELTS - REAR SEAT - RANGER SUPER GAB 


REAR SEAT 
BELT ASSEMBLY 



LEFT HAND TYPICAL 



R3125-2A 
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Occupant Restraining Device 
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REMOVAL AND INSTALLATION (Continued) 



Removal 


Installation 


1. Fold back of seat down. Remove bolt securing 
belt and tongue to side panel. Remove washer 
belt and tongue assembly. 

2. Remove bolt securing latch and belt to 
floorpan. Remove belt and latch assembly. 


1. Position belt and latch assembly. Install 
retaining bolt. Tighten to 30-43 N m (22-32 
ft-lb). 

2. Position washer, belt and tongue assembly. 
Install retaining bolt. Tighten to 30-43 N-m (22- 
32 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 
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Occupant Restraining Device 
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REMOVAL AND INSTALLATION (Continued) 


Two Passenger Bench Seat—Buckle Ends 
Aerostar 

Three Passenger Bench Seat—Buckle 
Ends/Center Passenger Restraints 

Aerostar 

Removal 

1. Remove bolts securing belt assemblies to the 
seat structure. 

2. Remove belts by pulling belt and anchor plates 
through grommet in seat cushion. 


Installation 

1. Install belt assemblies by pushing anchor plates 
and belt downward through grommet in seat 
cushion. 

2. Orient anchor plates as shown. Position seat 
belts to the seat structure and secure with bolt. 
Tighten to 30-40 N-m (22-32 ft-lb). 


AEROSTAR 

REAR SEAT BELT ASSEMBLY 
TWO PASSENGER 
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Occupant Restraining Device 
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REMOVAL AND INSTALLATION (Continued) 


Rear Seat Belt and Buckle—Second Row 
Bucket Seat—Aerostar 

Removal 

1. Remove plug from buckle boot and snap open 
door on retractor boot. 

2. Remove bolts securing belt and buckle 
assemblies to the seat pedestals. 


Installation 

1. Position belt and buckle assemblies to the seat 
pedestals and secure with bolt. Tighten to 
30-43 Nm (22-32 ft-lb). 


REAR SEAT 
SAFETY BELT 
ASSEMBLY 



REAR SEAT SAFETY 
BELT ASSEMBLY 
COMPLETE 


PLUG-FRONT SEAT 
BELT BOOT 


BOLT-386273-S100 
30-43 N m 
(22-32 FT-LB) 


LEFT HAND SIDE SHOWN 
RIGHT HAND SIDE OPPOSITE 


BQLT-386273-S100 
30-43 N m 
(22-32 FT-LB) 


REAR SEAT SAFETY BELT ASSEMBLY 
(BUCKET SEAT) 

SECOND ROW 


R3820-2C 


Two and Three Passenger Bench Seat— 

Belt Retractors—Aerostar 

Removal 

1. Remove seat side shields. 

2. Remove the safety belt guide push pin 
fasteners and discard. 

3. Remove the bolts securing the belt and 
retractor assemblies to the seat structure. 

Installation 

1. Position belt and retractor assemblies to the 
seat structure and secure with bolt. Tighten to 
30-40 N m (22-32 ft-lb). 

2. Position safety belt guide and attach using push 
pins (two required per side, each seat). 

3. Install side shields. 


Buckle 

Removal 

1. Remove bolt retaining buckle to floorpan (on 
driver's side, disconnect the seat belt warning 
connector. Remove buckle assembly. 

Installation 

Position buckle assembly to vehicle and secure 
with bolt. Tighten to 30-43 N • m (22-32 ft-lb) (on 
driver's side, connect electrical connector). 
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REMOVAL AND INSTALLATION (Continued) 



60/40 SEAT 
(SPLIT BENCH) 


BUCKET SEAT 


R5241-2C 














BRONCO II - SPLIT BENCH 
RANGER (SUPER CAB) - SPLIT BENCH 



BRACKET ASSEMBLY 
610011 


R3124-1A 
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Occupant Restraining Device 


01-20-10 


REMOVAL AND INSTALLATION (Continued) 
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Occupant Restraining Device 


01-20-9 


REMOVAL AND INSTALLATION (Continued) 


Center Belt and Buckle—Bench Seat— 
Ranger 


Removal 

1. Remove the bolts securing the belt and buckle 
assemblies to floorpan (one each side). 
Remove belt and buckle assemblies from 
vehicle. 


Installation 

1. Position belt and buckle assemblies to floorpan 
and secure with bolt. Tighen to 30-43 N • m (22- 
32 ft-lb). 










REMOVAL AND INSTALLATION (Continued) 


BODY LOCK 
PILLAR TAPE 
278D30 


BOLT 




R3840-2D 


Installation 

1. 


3. 


Position belt to vehicle, install bolt into D-ring 
and tighten to 30-43 N • m (22-32 ft-lb). 

Install bolt into retractor assembly and tighten 
to 30-43 N-m (22-32 ft-lb). 

Feed belt into slotted shoulder strap loop. 
Ensure that belt is not twisted. 


4. 

5. 


Install D-ring cover or trim panel. 

Feed anchor and tongue through slot in trim 
panel before attaching to floor. Bolt into floor 
anchor and tighten to 30-43 N-m (22-32 ft-lb). 


Outboard Belts—Front Seats—Ranger and 
Bronco II 

Removal 

1. Remove the D-ring cover. 

2. Remove bolt from the retractor assembly. 

3. Remove bolt from floor anchorage by lifting up 
on carpet. 

4. Remove bolt from strap guide and remove belt 
from vehicle. 


Installation 

1. Position belt to vehicle and install bolt into guide 
strap. Tighten to 30-43 N-m (22-32 ft-lb). 

2. Install bolt into retractor assembly. Tighten to 
30-43 N-m (22-32 ft-lb). 

3. Install bolt into floor anchorage. Tighten to 
30-43 N-m (22-32 ft-lb). 

4. Install D-ring cover. 
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Occupant 


REMOVAL AND INSTALLATION (Continued) 


Outboard Safety Belts—Front Seats— 
Aerostar—61172A 

Removal 

1. Remove the D-ring cover or trim panel. 

2. Remove bolt from the retractor assembly. 

3. Gain access to bolt retaining floor anchor by 
lifting up on carpet or mat and removing bolt. 

4. Remove bolt from D-ring or strap guide and 
remove belt from vehicle. 


BODY SIDE TRIM PANEL 
REAR BRACKET 
311A22 


SCREW 

55926-S2 


BODY SIDE 
TRIM PANEL 
TO FLOOR BRACKET' 
311A99 


NUT 

45260-S2 




BODY SIDE 
WHEELHOUSE 
TRIM PANEL- 
RETAINER 
231495 



SCREW 

55926-S2 


ESCUTCHEON 

433A74 


FRONT SEAT SAFETY 
BELT ASSEMBLY 
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ADJUSTMENTS (Continued) 


AEROSTAR REAR SEATBELT 
ASSEMBLY THREE PASSENGER 


BELT 

REAR SEAT BELT <LH) 

ASSEMBLY \ 

613B85(LH) BELT \ 
386277-SI 00 / CENTER 


BOLT 

386277-S100 
(1 REQ'D EACH SIDE) 



REAR SEAT BELT 
ASSEMBLY - CENTER 
611B66 


(1 REQ'D EACH SIDE) 


WASHER 

354959-S' 


WASHER _JX\ Yl 
354959-S I KS 


ms? 





Unfastening Safety Belts 

Push the release button in the buckle and allow 
the front and rear outboard belts to retract to the 
fully stowed position. 


REMOVAL AND INSTALLATION 


Use Seat Belt Bolt Bit T77L-2100-A or equivalent 
to remove or install all safety belt assembly 
anchorage bolts. Upon installation, tighten the 
anchor bolts to 30-43 N m (22-32 ft-lb). 













AEROSTAR 

REAR SEAT BELT ASSEMBLY 
TWO PASSENGER 
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DESCRIPTION AND OPERATION (Continued) 



ADJUSTMENTS 


Shoulder Portion-Front Seat 

The shoulder restraint portion of the belt adjusts 
automatically to a snug position. The inertia reel 
allows freedom of movement, locking tight only on 
hard braking or impacts of approximately 5 MPH 
(8Km/h) or more. The reel cannot be locked by 
jerking on the webbing. 

To relieve belt pressure on the shoulder after the 
belt is fastened, a shoulder harness comfort 
regulator has been installed in the shoulder 
retractor. This regulator allows shoulder belt 
adjustment to a position for a comfortable shoulder 
harness length. This comfort regulator operates 
similar to a "window shade" mechanism, and is 
used in the following manner: 

1. Close the door. 

2. Pull several inches of shoulder belt away from 
the body and release. Repeat procedure. 

3. Pull shoulder belt slightly downward and 
release. 


The least amount of slack needed to relieve 
tension, but not more than 2.54cm (1.0 inches) 
should be pulled out when using the comfort 
regulator system. 

If the desired setting is not achieved or excess 
slack develops as seat position is changed, repeat 
procedure. 

Comfort Regulator Release 

The comfort regulator is designed to 
automatically release when the respective front 
door is opened. As the safety belt is unbuckled, it 
should be hand-guided back to the retractors to 
prevent the belt tongue from striking occupants or 
objects nearby during retraction. 

Adjusting Lap Portion 

Pull up on the shoulder portion of the belt to 
tighten the lap portion to a snug fit. Ensure the belt is 
as low on your hips as possible. 


Safety Belt Maintenance 

Safety belt assemblies are maintenance-free; 
however, they should be periodically inspected to 
ensure they have not become damaged and that 
they are in proper operating condition. 


Adjusting Rear Safety Belts—Aerostar 

The lap belts adjust automatically except for the 
third row seat center passenger. 

The third row center lap belts do not have 
retractors. To lengthen the belt, tip the tongue at a 
right angle to the belt, and pull the tongue until the 
ends can be joined over the lap. 


To fasten the third row seat center passenger 
belt, insert the tongue into the open end of the 
buckle until a snap is heard. To shorten the belt, pull 
on the loose end of the webbing. The belt should be 
snug across the hips, never across the waist. 















DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Continuous Loop System 

The occupant restraint system for front outboard 
passengers is a continuous loop system. The 
outboard combination lap and shoulder belt use a 
common sliding tongue. To secure the belts, the 
tongue is inserted into the inboard buckle. 

The webbing for the lap belt is anchored NEAR 
the inboard side of the sill without a retractor. 

The shoulder harness retractor is designed to let 
the webbing freely move in or out at all times, except 
during vehicle maximum deceleration, when it is 
automatically locked by a mechanically actuated 
inertia sensor. 


After entering vehicle, adjust the front seat to 
obtain the best position for driving comfort and 
visibility. Then, use the following procedure for 
fastening belts: 

Pull the lap-shoulder belt from the retractor so 
that the shoulder portion of the belt crosses your 
shoulder and chest and insert the belt tongue into 
the proper buckle until a snap is heard and a latch is 
felt. 


Safety Belt Extension Assembly 

A safety belt assembly that is too short when fully 
extended over the lap of a stocky vehicle occupant 
can be lengthened approximately 203mm (8 inches) 
with a safety belt extension assembly, which can be 
procured through local Ford dealers. The safety belt 


extension assembly is only available with black 
webbing and standard buckle and must be of the 
same manufacture as the belt system to which it is 
attached. 


Safety Belt Warning System 

The safety belt warning lamp will illuminate for 
approximately eight seconds after the ignition 
switch is turned to ON, regardless of safety belt 
usage. The safety belt warning buzzer or chime is 
grounded by a switch in the left inboard buckle, on 
the continuous loop system. The safety belt warning 
buzzer or chime will sound for approximately eight 
seconds unless the driver's belt is used. 


On the Aerostar, the seat belt warning system 
chime is located behind and below the instrument 
cluster. On the Ranger/Bronco II the buzzer/chime 
is located below the ashtray in the center of the 
instrument panel. 
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SECTION 01-20 Occupant Restraining Device 
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ADJUSTMENTS 

Safety Belt Maintenance .01-20-4 
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Safety Belt Warning System .01-20-2 
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Cleaning.01-20-22 
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Damaged Anchor Plate Threads 
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REMOVAL AND INSTALLATION (Cont'd.) 
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Rear Seat Belt and Buckle—Bronco II.01-20-17 
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SPECIFICATIONS .01-20-22 

VEHICLE APPLICATION. 01-20-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


The safety seat belts and shoulder belts are 
factory-installed in their proper locations. If the 
safety belts or shoulder belts are removed for any 
reason, they should be installed as outlined. Sealer 
should be placed around all safety belt anchor bolt 
holes in the floorpan. Tighten the anchor bolts to 
30-43 N-m (22-32 ft-lb). 

Belt assemblies must be installed in matched sets 
as received and must not be interchanged 
between vehicle models. 

If any component portion (buckle portion, 
retractor portion, etc.) of a seat belt or shoulder 
belt assembly is nonfunctional or damaged, the 
entire assembly (buckle, tongue and shoulder 
harness portions) must be replaced. The 
replacement assembly must be installed as a 
matched set and the identification labels on all 
portions must bear exactly the same code, date of 


manufacture and manufacturer's name. Under no 
circumstances are safety belt or shoulder belt 
components to be replaced as individual 
components. 

WARNING: ALL SAFETY BELT ASSEMBLIES 
INCLUDING RETRACTORS AND ATTACHING 
HARDWARE SHOULD BE INSPECTED AFTER 
ANY COLLISION. FORD RECOMMENDS THAT 
ALL SAFETY BELT ASSEMBLIES IN USE 
DURING A COLLISION BE REPLACED UNLESS 
THE COLLISION WAS MINOR AND A QUALIFIED 
TECHNICIAN FINDS THAT THE BELTS SHOW 
NO DAMAGE AND CONTINUE TO OPERATE 
PROPERLY. SAFETY BELT ASSEMBLIES NOT IN 
USE DURING A COLLISION SHOULD ALSO BE 
INSPECTED AND REPLACED IF EITHER 
DAMAGE OR IMPROPER OPERATION IS NOTED. 
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Frame and Bumpers 
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REPAIR OPERATIONS (Continued) 


Frame Member Replacement 

If a damaged frame member is to be replaced, 
new bolts, Grade 8 fasteners, and rivets required for 
replacement of parts should be of the same 
specification as the original bolts or rivets. In cases 
where it is necessary to substitute a bolt for a rivet, 
use the next larger size bolt. 


Unitized Body Alignment—Aerostar 

Heat and the use of heavy duty jacks must be 
carefully controlled because of the difference in the 
gauge of the metal in the sub-frame of a unitized 
body and the stress points in a unitized body. It is 
possible to pull damaged areas back into alignment 
with the use of light-weight jacks and hydraulic 
equipment, without heating the metal. 


Rough-out badly damaged areas before taking 
measurements for squaring up a body. If necessary, 
remove the glass from the damaged area to prevent 
breakage. In severe cases, reinforcement brackets 
and other inner construction may have to be 
removed or cut to permit restoration of the outer 
shell and pillars, without excessive strain on the 
parts. Straighten, install, and secure all such parts in 
place, before attempting to align the body. 


TYPICAL AEROSTAR MEASUREMENT POINTS 
















INSPECTION (Continued) 


5. Measure between the corresponding points 
parallel to the frame side members. These 
measurement should be within 6.35mm (1/4 
inch) of each other. 

- The squareness of the frame side member web 
and the lower flanges at the spring hangers 
should be within 1.59mm (1/16 inch). The 
squareness of the side member web at the 
steering gear mounting location should be 
within 1.59mm (1/16). The web and the flange 
should be square at all other points within 
3.18mm (1/8 inch). 


Diagonal or X Frame Checking Method— 
Ranger/Bronco II 

Frame alignment can be checked without 
removing the vehicle body front he frame by using 
the diagonal or X checking method. 

This method should be used to identify 
misalignment prior to any attempt to straighten a 
frame. 

1. Place the vehicle on a clean, level floor and set 

the parking brake. ‘ 

2. Select at least four points along one frame side 
member and very carefully transfer these points 
to the floor with a plumb bob. If desired, paper 
can be taped on the floor along both sides of 
the vehicle below the frame. Mark the point on 
the floor as accurately as possible. 

3. Locate the corresponding points along the 
opposite frame side member and very carefully 
transfer these points to the floor in the same 
manner. 

4. Move the vehicle away from the marks on the 
floor, and measure between diagonal points. 
Both corresponding measurements should be 
equal within 6.35mm (1/4 inch). Measure 
diagonally between all points on the floor. 


Checking Unitized Body for 
Misalignment—Aerostar 

To align or square up a body, take two opposite 
diagonal measurement between pillars. Use a 
measuring tram for these measurements. Take the 
measurements between reference points such as 
crease lines or weld joints which are diagonally 
opposite each other on the two pillars being 
measured. Since all measurements should be made 
from the bare metal, remove all interior trim from the 
checking points. 

In some cases, it is difficult to obtain proper body 
alignment when repairing a body that is damaged on 
both sides. In these cases, horizontal and vertical 
measurement can be taken from a body of the same 


Any point on one side member should be within 
3.18mm (1/8 inch) ahead, behind, above, or below 
the corresponding point on the opposite side 
member. The frame side member should not be 
bowed more than 3.18mm (1/8 inch) for each 
2540mm (100 inches) of frame length. The overall 
width of frame should not vary more than 3.18mm 
(1/8 inch). The frame and side member web and 
flanges should be square to each other and within 
3.18mm (1/8 inch). 


body style. Once these basic dimensions are taken 
and established on the damaged body, alignment 
can be made by diagonal measurements taken from 
points on two pillars. 

Do not attempt to correct any serious 
misalignment with one jacking operation. This is 
particularly true if other sections of the body also 
require aligning. Align each section proportionately 
until the proper dimensions are obtained. 

Door openings are checked in the same manner 
as the body. Horizontal, vertical, and diagonal 
checking points are established on all four sides of 
the door opening that is being measured. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Bumper—Ranger/Bronco II 
Removal and Installation! 

To remove the bumper, remove the bumper 
bracket-to-frame attaching bolts and remove the 
bumper and brackets. Then remove the brackets 
from the bumper. To install the bumper, handstart 
nuts and bolts between the brackets and the 
bumper, position the bumper to the frame and install 
the bumper bracket to frame bolts. Tighten all bolts 
to specifications. 







02*01-4 


Frame and Bumpers 


02-01-4 


REMOVAL AND INSTALLATION (Continued) 


Rear Bumper—Aerostar 
Removal and Installation 

The rear bumper installation for Aerostar vehicles 
is shown in the following illustration. To remove 
bumper, remove all attaching bolts and lift the 
bumper from the frame. To install, position bumper 
in bumper mounting bracket and tighten all 
fasteners to the specifications shown in the 
illustration. 


REAR BUMPER 
ASSEMBLY 
17775 



REAR BUMPER 
STONE DEFLECTOR 
17808 


PUSH PIN 
3383927-S 


N6003-2D 
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REMOVAL AND INSTALLATION (Continued) 


Rear Bumper—Aerostar 
Removal and Installation 

The rear bumper installation for Aerostar vehicles 
is shown in the following illustration. To remove 
bumper, remove all attaching bolts and lift the 
bumper from the frame. To install, position bumper 
in bumper mounting bracket and tighten all 
fasteners to the specifications shown in the 
illustration. 


REAR BUMPER 
ASSEMBLY 
17775 



REAR BUMPER 
STONE DEFLECTOR 
17808 


PUSH PIN 
3383927-S 


N6003-2D 
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REMOVAL AND INSTALLATION (Continued) 


Rear Bumper—Ranger/Bronco II 
Removal and Installation! 


To remove the bumper, remove the bumper 
bracket-to-frame attaching bolts and remove the 
bumper and brackets. Then remove the brackets 
from the bumper. To install the bumper, handstart 
nuts and bolts between the brackets and the 
bumper, position the bumper to the frame and install 
the bumper bracket to frame bolts. Tighten all bolts 
to specifications. 


REAR BUMPER - RANGER 


REAR BUMPER \ 
ASSEMBLY V 
1775-A (PAINTED BLACK) 

me D //'L1DAIICI 



TO FRONT OF BODY 


NUT AND WASHER 
f TIGHTEN TO 125-185 N-m 



y>IIGHIfcN IO 120- 
S (92-136 FT-LB) 

/ NUT A I' 



NUT AND WASHER - TIGHTEN TO 
125-185 N-m (92-136 FT-LB) 


INNER ARM-17787 


OUTER ARM-17795 


HEX HEAD BOLT 


NUT AND WASHER ASSEMBLY 
TIGHTEN TO 35-55 N-m 
(26-40 FT-LB) 


RH REAR 
BUMPER PAD 
17914 

(WITH CHROME 
BUMPER ONLY) 


N5231-2D 












INSPECTION (Continued) 


Diagonal or X Frame Checking Method— 
Ranger/Bronco II 

Frame alignment can be checked without 
removing the vehicle body front he frame by using 
the diagonal or X checking method. 

This method should be used to identify 
misalignment prior to any attempt to straighten a 
frame. 

1. Place the vehicle on a clean, level floor and set 
the parking brake. 

2. Select at least four points along one frame side 
member and very carefully transfer these points 
to the floor with a plumb bob. If desired, paper 
can be taped on the floor along both sides of 
the vehicle below the frame. Mark the point on 
the floor as accurately as possible. 

3. Locate the corresponding points along the 
opposite frame side member and very carefully 
transfer these points to the floor in the same 
manner. 

4. Move the vehicle away from the marks on the 
floor, and measure between diagonal points. 
Both corresponding measurements should be 
equal within 6.35mm (1/4 inch). Measure 
diagonally between all points on the floor. 


Checking Unitized Body for 
Misalignment—Aerostar 

To align or square up a body, take two opposite 
diagonal measurement between pillars. Use a 
measuring tram for these measurements. Take the 
measurements between reference points such as 
crease lines or weld joints which are diagonally 
opposite each other on the two pillars being 
measured. Since all measurements should be made 
from the bare metal, remove all interior trim from the 
checking points. 

In some cases, it is difficult to obtain proper body 
alignment when repairing a body that is damaged on 
both sides. In these cases, horizontal and vertical 
measurement can be taken from a body of the same 


5. Measure between the corresponding points 
parallel to the frame side members. These 
• measurement should be within 6.35mm (1/4 
inch) of each other. 


Any point on one side member should be within 
3.18mm (1/8 inch) ahead, behind, above, or below 
the corresponding point on the opposite side 
member. The frame side member should not be 
bowed more than 3.18mm (1/8 inch) for each 
2540mm (100 inches) of frame length. The overall 
width of frame should not vary more than 3.18mm 
(1/8 inch). The frame and side member web and 
flanges should be square to each other and within 
3.18mm (1/8 inch). 


body style. Once these basic dimensions are taken 
and established on the damaged body, alignment 
can be made by diagonal measurements taken from 
points on two pillars. 

Do not attempt to correct any serious 
misalignment with one jacking operation. This is 
particularly true if other sections of the body also 
require aligning. Align each section proportionately 
until the proper dimensions are obtained. 

Door openings are checked in the same manner 
as the body. Horizontal, vertical, and diagonal 
checking points are established on all four sides of 
the door opening that is being measured. 


The squareness of the frame side member web 
and the lower flanges at the spring hangers 
should be within 1.59mm (1/16 inch). The 
squareness of the side member web at the 
steering gear mounting location should be 
within 1.59mm (1/16). The web and the flange 
should be square at all other points within 
3.18mm (1/8 inch). 
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REPAIR OPERATIONS (Continued) 


Frame Member Replacement 

If a damaged frame member is to be replaced, 
new bolts, Grade 8 fasteners, and rivets required for 
replacement of parts should be of the same 
specification as the original bolts or rivets. In cases 
where it is necessary to substitute a bolt for a rivet, 
use the next larger size bolt. 


Unitized Body Alignment—Aerostar 

Heat and the use of heavy duty jacks must be 
carefully controlled because of the difference in the 
gauge of the metal in the sub-frame of a unitized 
body and the stress points in a unitized body. It is 
possible to pull damaged areas back into alignment 
with the use of light-weight jacks and hydraulic 
equipment, without heating the metal. 


Rough-out badly damaged areas before taking 
measurements for squaring up a body. If necessary, 
remove the glass from the damaged area to prevent 
breakage. In severe cases, reinforcement brackets 
and other inner construction may have to be 
removed or cut to permit restoration of the outer 
shell and pillars, without excessive strain on the 
parts. Straighten, install, and secure all such parts in 
place, before attempting to align the body. 


TYPICAL AEROSTAR MEASURBMENT POINTS 
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SECTION 02-02 Body Mounting 


SUBJECT 

PAGE 

SUBJECT 

PAGE 

REMOVAL AND INSTALLATION 

Body to Frame Mounts—Bronco II. 

Body to Frame Mounts—Ranger. 

Body to Frame Mounts—Ranger 
Supercab. . 

. 02-02-2 

. 02-02-3 

. 02-02-4 

REMOVAL AND INSTALLATION (Cont'd.) 
Styleside Body to Frame—Ranger ...... 

VEHICLE APPLICATION. 

.... 02-02-5 
.... 02-02-1 


VEHICLE APPLICATION 

Ranger and Bronco II Vehicles. 
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REMOVAL AND INSTALLATION (Continued) 






















REMOVAL AND INSTALLATION (Continued) 


Body to Frame Mounts—Ranger Supercab 
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REMOVAL AND INSTALLATION (Continued) 


Styleside Body to Frame—Ranger 



SCREW 



FRONT SILL ASSEMBLY 

NO. 1 BOOY BOLT 
SECTION A 


SCREW 


N802286-S100 
TIGHTEN TO 
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SECTION 02-05 Spare Tire Mounting (Chassis) 
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REMOVAL AND INSTALLATION VEHICLE APPLICATION. 02-05-1 

Spare Tire Carrier—Aerostar. 02-05-3 

Spare Tire Carrier—Ranger.. 02-05-1 
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REMOVAL AND INSTALLATION (Continued) 


Spare Tire Carrier—Aerostar 

Removal 

1. Remove the two screws and remove the spare 
wheel bracket support from the underbody. 

2. Remove the four screws and remove the spare 
wheel carrier lift assembly and the spare wheel 
carrier lift gear assembly from the underbody. 

3. Remove the four screw and remove the spare 
wheel carrier mounting bracket from the 
underbody. 


Installation 

1. Position the spare wheel carrier mounting 
bracket on the underbody and install the four 
retaining screws. Tighten to 9-14 N-m (7-10 
ft-lb) 

2. Position the spare wheel carrier lift assembly 
and the spare wheel carrier lift gear assembly 
on the underbody. Install the four retaining 
screws and tighten to 9-14 N-m (7-10 ft-lb). 

3. Position the spare wheel bracket support on the 
underbody. Install the retaining screws and 
tighten to 5-7.5 N-m (4-5 ft-lb). 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Heating Systems and Control Doors 

All heater assemblies contain a heater core, 
through which flows coolant from the engine. The air 
(forced by blower or ram effect) passes through 
and/or around the heater core and discharges 
through various outlets. 

A temperature blend door determines the amount 
of air that goes through the heater core and two 
mode doors determine the particular outlet(s) 
through which it discharges. The number of doors 
used and the manner in which they are actuated 
differ throughout the system. The temperature and 
function vacuum harness are controlled by two 
control levers at the control assembly (mode and/or 
temperature). 


Blower Switch 

Battery voltage is delivered directly to the blower 
motor whenever the ignition switch is on. Blower 
motor speed is controlled by the blower motor 
resistor through three separate circuits. These 
circuits are energized by the positions of the blower 
motor switch. 

When the blower switch is moved to the blower 
speed selected, a circuit is completed to ground. 
Current flow from the battery to the blower motor, 
blower motor resister, and blower motor switch 
operates the blower motor. The different blower 
motor speeds are a result of the amount of 
resistance in each of the circuits. Greater circuit 
resistance results in slower motor speed. 


When the blower switch is moved to the high 
speed position, a separate circuit is completed. The 
high speed circuit is completed directly from the 
blower motor, through the blower switch to ground. 
This circuit allows full battery voltage flow producing 
maximum blower motor speed. 


Safety Precautions 

Whenever components in the engine 
compartment or instrument panel areas are being 
serviced, the battery ground cable must be 
disconnected to eliminate the possibility of electrical 
shorts, burned-up wiring, and fires. Extreme care 
must be exercised when performing electrical tests 
where the battery must be connected to operate the 
system. 

Carbon monoxide is colorless, odorless and 
dangerous. If it is necessary to operate the engine 
with the vehicle in a closed area such as a garage, 
always use an exhaust collector to vent the exhaust 
gases outside the closed area. 


DIAGNOSIS AND TESTING 


The various tests to check heater system 
operations are included below. In addition to these 
tests, visual inspection of all heater system 
components and connections, including inspections 
for air leaks in the body should be made to ensure 
proper operation, especially in the dash panel area. 




































DIAGNOSIS AND TESTING (Continued) 


Visual Check—Blower 

Check to see that all blower motor connections rear of the blower switch located on the control 

are correct including proper ground of the system. assembly. Refer to Section 12-02c, Heater and 

Check the resistor connection at heater case and Power Ventilation System—Aerostar. 

the heater fuse. Also check the connection at the 


Blower Switch Continuity Test 

Refer to appropriate electrical schematic. Check each connected pair of terminals. Refer to Section 

for continuity between connected terminals as 12-02c, Heater and Power Ventilation System— 

shown on the schematic. Check terminal continuity Aerostar. For Ranger and Bronco II, refer to the 

at every lever position. The light should go on for following diagram. 

Blower Switch Continuity Testing Diagram— 

Ranger and Bronco II 



CK10449-2A 


Open Circuit Test 

Electrical circuits are used to control blower motor 
operation. 

The blower switch and resistor are connected 
between the blower motor and ground. Battery 
voltage is available at the blower motor whenever 
the ignition switch is ON. 

On all electrical circuits, continuity must exist from 
the source of power (battery), to the unit where the 
power is used, and back up to the source of power 
(ground). A check at each connection in a circuit, 
starting at the battery, will locate an open circuit or 
will show that the circuit is complete. Refer to the 
electrical schematic in the applicable section. 


An ohmmeter or self-powered test light 
connected at any two points of a circuit with the 
power removed from the circuit, will show if the 
circuit between the two connections is open or 
continuous. 

If the meter does not move or has a light 
movement (high resistance), the circuit may have a 
poor connection or broken wire. If the bulb does not 
light, the circuit is open. 

If the meter movement is great or full (low 
resistance), the circuit is complete. If the bulb lights, 
the circuit is continuous. 

































































Bleeding Air from Heater Core—Ranger 
and Bronco II 

Remove the hose at the outlet connection of the 
heater core (hose that leads to the water pump). 
Allow any trapped air to flow out. When a continuous 
flow of coolant is obtained, connect the hose to the 
core. Do not overtighten heater hose clamps. 
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DIAGNOSIS AND TESTING (Continued) 


Heater Core Leak Test-—Aerostar 
Inspection 


Inspect for visible evidence of coolant leakage 
at the hose to heater core attachments. A 
coolant leak at the hose could follow the heater 
core tube to the core and appear as a leak in 
the heater core. 


For front unit core, remove hoses at core using 
Heater Hose Disconnect Tool T85T-18539- 
AH2 or equivalent. 


O-RINGS SPACER COMPLETE ASSEMBLY 
% IN TO % IN QUICK CONNECT 390422-S 390420-S - 180535 - 


TO DISCONNECT COUPLING 


% IN TO 14 IN QUICK CONNECT 390423-S 390421-S 


CAUTION — ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWING: 


2 - O-RINGS (SILICONE FLUID) 

1 - COUPLING RETAINER 
1 - HOUSING 


SILICONE FLUID 
ESF-M99B112-A 



COUPLING 
RETAINER 
- 18D434 - 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTED 




HEATER HOSE 
DISCONNECT TOOL 
44 INCH T85T-18539-AH1 
14 INCH T85T-18539-AH2 


TO CONNECT COUPLING 



EXTENSION HANDLE 
T85T-18539-AH3 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


NOTE: 

LUBRICATE O-RINGS WITH 
ESF-M99B112-A „ 

SILICONE FLUID rfsWsPT 




INSPECT SPACER 

FOR CRACKS OR DAMAGE - 

REPLACE IF NECESSARY 


INSPECT COUPLING RETAINER 
FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 




TO ENSURE QUICK CONNECT ENGAGEMENT, LIGHTLY 
PULL ON THE HEATER HOSE ASSEMBLY 


O/M ini ikio npTLitirn 



HOSE 
ASSEMBLY 


PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY 
AWAY FROM HEATER CORE TUBE. 


VNOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, 

) THE TOOL MUST BE PERPENDICULAR AND ON THE HIGHEST 

' POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. 



SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 
WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
INSTALL NEW COUPLING RETAINER, SPACER & NEW LUBRICATED 
I O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 


























DIAGNOSIS AND TESTING (Continued) 


Check for damaged or missing O-rings. Replace if 
necessary and install hoses by pushing hose on 
tube ‘until connector snaps in place over white 
plastic snap tabs. Check core tubes for damage. If 
damaged, replace core. Refer to Section 18-06, 
Standard Heater and Power Ventilation. Install 
hoses. 


Heater Core Leak Test—Ranger and 

Bronco II 

Inspection 

1. Inspect for visible evidence of coolant leakage 
at the hose to heater core attachments. A 
coolant leak at the hose could follow the heater 
core tube to the core and appear as a leak in 
the heater core. 

2. Check the system for loose heater hose 
clamps. The clamps should be tightened to 
1.81-2.49 N-m (16-22 in-lb). 


3. For auxiliary core, check the system for loose 
heater hose clamps. The clamps should be 
tightened to 2.4-S.3 N • m (22-30 in-lb). If clamps 
are tight and leakage is found, check the heater 
core tubes for distortion. Severe distortion of 
the tubes could cause leakage at the hose 
connection. Replace core if necessary. Refer to 
Section 18-06, Standard Heater and Power 
Ventilation. Install hoses. 


3. If leakage is found and the hose clamps are 
tight, check the heater core tubes for distortion. 
Severe distortion of the tubes could cause 
leakage at the hose connection. 
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DIAGNOSIS AND TESTING (Continued) 


Pressure Test 

1. Drain the coolant from the cooling system. 

2. Disconnect the heater hoses from the heater 
core tubes. 

3. Install a short piece of heater hose 
(approximately 4 inches long) on each 
19.05mm (3/4 inch) heater core coupling. 
Connect couplings to heater core tubes. 


4. Fill the heater core and hoses with water and 
install Plug (BT-7422-B) and Adapter 
(BT-7422-A) from Tool 021 -00012 or equivalent 
in the hose ends. Secure the hoses, plug and 
adapter with hose clamps. 



CCL2444-B 
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DIAGNOSIS AND TESTING (Continued) 



5. Attach the Pump and Gauge Assembly, 
Rotunda Model 021-00012, or equivalent to the 
adapter. Close the bleed valve at the base of 
the gauge and pump 206 kPa (30 psi) of air 
pressure into the heater core. 

6. Observe the pressure gauge for a minimum of 
three minutes. The pressure should not drop. 

7. If the pressure does not drop, no leaks are 
indicated. 


3/4 IN. TUBE 
TO 5/8 IN. HOSE 
QUICK CONNECT 
COUPLINGS 
E69H-18D435-BA 


8. If the pressure drops, check the coupling or 
hose connections to the core tubes for leaks. If 
the couplings or hoses do not leak, remove the 
heater core from the vehicle and test the core 
as outlined under Bench Test. 

NOTE: Severe distortion of the core tubes could 
cause leakage at the coupling connection; repair or 
replace as necessary. 


HEATER 

HOSE' 



FRONT OF VEHICLE 


ADAPTER. 
BT-7422-A 


PLUG 

BT-7422-B 



PUMP AND 
GAUGE ASSEMBLY 
TOOL-021-00012 


CCL2446 B 
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DIAGNOSIS AND TESTING (Continued) 


Bench Test 

1. Drain all coolant from the heater core. 


2 . 


Connect the four inch test hoses with plug and 
adapter to the core tubes. Then, connect the Air 
Pump and Gauge Assembly Tool 021-00012 or 
equivalent, to the adapter. 


3. Apply 206 kPa (30 psi) of air pressure to the 
heater core with Air Pump and Gauge Assembly 
Tool 021-00012 or equivalent, and submerge 
the core in water. 

4. If a leak is observed, repair or replace the 
heater core as necessary. 


3/4 IN. TUBE 
TO 5/8 IN. HOSE 
QUICK CONNECT 
COUPLINGS 
E69H-18D435-BA 



BLEED 

VALVE 


PUMP AND 
GAUGE 
ASSEMBLY 
TOOL-021-00012 


CCL2447-A 


Heater Core Back-Flushing 

All engine cooling system flushing and back- 
flushing must include a separate back-flushing of 
the Heater or A/C system heater core after the 
flushing or back-flushing of the engine cooling 
system to prevent engine cooling system particles 
from clogging the heater core tubes and reducing 
(or eliminating) coolant flow through the heater core. 
The heater core must be back-flushed separately 
from the engine cooling system for proper back- 
flush water flow direction through the heater core. 

The correct heater core back-flushing procedure 
is as follows: 

1. Disconnect the heater core outlet heater hose 
from the water pump fitting and install a female 
garden hose-end fitting adapter in the end of 
the outlet heater hose. Secure with a hose 
clamp. 

2. Connect the female garden hose-end of the 
outlet heater hose to the male end of a water 
supply garden hose. 

3. Disconnect the heater core inlet heater hose 
from the engine block fitting and allow to drain 
onto the ground or into a floor drain. 


4. Turn the water supply valve ON and OFF 
several times so that the surge action will help 
to dislodge larger stubborn particles from the 
heater core tubes. Allow full water pressure to 
flow for approximately five minutes. 

5. Remove the hose clamp and female garden 
hose-end adapter from the end of the outlet 
heater hose and reconnect the outlet heater 
hose onto the water pump fitting. 

6. Reconnect the inlet heater hose onto the 
engine block fitting. 

7. Fill the cooling system, as described in Section 
03-03, Engine Cooling, with the specified 
coolant mixture of 50/50 Ford Long Life 
Coolant E2FZ-19549-A, ESE-M97B44-A and 
water or equivalent. 

8. Test the system for proper heater performance 
with the specified engine cooling system 
conditions. 





















DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Insufficient, erratic, or no heat or 

Low radiator coolant level due to: 

Check radiator cap pressure. 

defrost. 

Coolant leaks. 

Replace if below minimum pressure. 

Fill to specified coolant level. 

Pressure test for engine cooling 
system and heater system leaks. 

Service as required. 


Engine overheating. 

Check radiator cap. Replace if below 


. 

minimum pressure. 

Remove bugs, leaves, etc. from 
radiator or condenser fins. 

Check for: 

Loose fan belt 

Sticking thermostat 

Incorrect ignition timing 

Water pump impeller damage 

Restricted cooling system 

Service as required. 


Loose fan belt. 

Replace if cracked or worn and/or 
adjust belt tension. 


Thermostat. 

Check coolant temperature at 
radiator filler neck. If under 170°F, 
replace thermostat. See Group 3 for 
complete testing. 


Plugged or partially plugged heater 

Clean and backflush engine cooling 


core. 

system and heater core. 


Loose or improperly adjusted control 
cables. 

Adjust to specifications. 


Kinked, clogged, collapsed, soft, 

Replace damaged hoses and 


swollen, or decomposed engine 

backflush engine cooling system. 


cooling system or heater system 

then heater system, until all particles 


hoses. 

have been removed. 


Blocked air inlet. 

Check cowl air inlet for leaves, 
foreign material, etc. Remove as 
required. 

Check internal blower inlet screen 
(on vehicles so equipped) for leaves 
and foreign material. 


CK8799-2C 
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DIAGNOSIS AND TESTING (Continued) 


iMNMKEH liiSIWIHBH 

POSSIBLE CAUSE 

RESOLUTION 

Blower does not operate properly. 
Check fuse. 

Blower motor. 

Connect a #10 gauge (or larger 
diameter) jumper wire directly from 
the positive battery terminal to the 
positive lead (orange wire) of the 
blower motor. If the motor runs, the 
problem must be external to the 
motor. If the motor will not run, 
connect a #10 gauge (or larger 
diameter) jumper wire from the motor 
black lead to a good ground. If the 
motor runs, the trouble is in the 
ground circuit. On vehicles with 
ground side switching, check the 
blower resistor, the blower switch and 
the harness connections. Service as 
required. If motor still will not run, the 
motor is inoperative and should be 
replaced. 


Blower resistor. 

Check continuity of resistors for 
opens or shorts (self-powered test 
lamp). Service or replace as required. 


Blower wire harness. 

Check for proper installation of 
harness connector terminal 
connectors. 



Check wire-to-terminal continuity. 



Check continuity of wires in harness 
for shorts, opens, abrasion, etc. 

Service as required. 


Blower switch(es). 

Check blower switch(es) for proper 
contact. Replace switch(es) as 
required. 

Vacuum motor system 

Vacuum leak. 

Loose or disconnected vacuum hose. 
Damaged vacuum motor. 

Misrouted vacuum connections 

Repair or repair system components, 
as required. 


CK5871-2D 


CLEANING 


Heater Core Tube Cleaning—Aerostar 

Under the heading "Heater Core Leak Test" in this 
Section, there is an illustrated procedure tor 
disconnecting and connecting the "quick connect" 
coupling design specified for the heater hoses used 
in the Aerostar. As shown under assembly Step 1 in 
the illustration, the end of the hose which attaches 
to the heater core tube houses two O-rings which 
are separated by a spacer and secured in the hose 
by a coupling retainer. 


To guard against premature O-ring wear, it is 
essential that the surface of a heater core tube, over 
which the coupling is installed, be thoroughly 
cleaned before assembling the hose to the core 
tube. Depending upon the extent of surface 
contamination on the tubes, rotate either fine steel 
wool or a 400 grit wet/dry sandpaper over the 
surface until the contamination is gone. 
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Heating System 


SPECIAL SERVICE TOOLS 


Model 

Description 

T85T-18539-AH 

Heater Hose Disconnect Tool 


CK10533-1A 



CK558MD 
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VEHICLE APPLICATION 

All Models. 


DESCRIPTION AND OPERATION 


Auxiliary Heater and/or A/C System 

The following description, operation, and 
illustrations deal only with the auxiliary heater and/ 
or heater-air conditioner systems. 

The auxiliary heater and/or heater-air conditioner 
is a recirculating air design which is located along 


the left side of the vehicle behind the driver. The 
auxiliary system is available in either of two options: 
auxiliary heater, or a combination auxiliary heater 
and air conditioner. The front or main system must 
be an A/C heater system to have an auxiliary A/C 
system. 
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DESCRIPTION AND OPERATION (Continued) 


The auxiliary system is comprised of an auxiliary 
unit assembly, mounted on the left side of the body 
behind the driver, a duct assembly also mounted on 
the left side of the body and extending forward to the 
auxiliary unit, back to the C-pillar, and forward to the 
B-pillar. The duct then goes up the B-pillar and 
across the roof of the vehicle between two roof 
bows. 


LT OVERHEAD 



FLOOR 

DUCT ASSEMBLY 
-18C297- 


CCL 2530-B 
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DESCRIPTION AND OPERATION (Continued) 


The controls for the auxiliary unit consist of a 
blower speed switch on the front heater and A/C 
control, and a blower switch on the left rear trim 
panel (just behind the driver's seat), which is made 
operative only when the front auxiliary blower switch 
is set at REAR CONT. Function is controlled by the 
front function selector. 


FRONT 

CONTROL 



The functions of the auxiliary system are 
controlled by the front control. If the front control is 
in the HEAT, MIX or DEFROST position, the rear 
unit will deliver heated air through the floor outlets. If 
the front control is in the VENT position, the rear unit 
will provide recirculated air which is delivered 
through the overhead and belt line registers. If the 
front control is set for A/C and there is an A/C unit in 
the rear of the van, that unit will deliver A/C air 
through the overhead and belt line registers. 
However, if there is no rear A/C unit, the rear unit will 
function as if the front unit were set in VENT 
position. 

Blower speeds for the rear unit can be controlled 
from the front control or from the rear control. The 
front control auxiliary blower switch can control the 
rear unit by placing it in the HIGH, MEDIUM HIGH or 
MEDIUM LOW blower speeds. The REAR switch 
position allows control of the blower by the rear 
switch, but all other front positions still override the 
rear switch. When the front switch is in the REAR 
position, the rear switch on the rear unit can provide 
blower speeds of HIGH, MEDIUM HIGH, MEDIUM 
LOW, LOW or OFF. With the auxiliary heater and 
heater-air conditioner systems functioning in the 
VENT or A/C positions, a vacuum-operated water 
valve shuts off water to the auxiliary heater core. 


System Components 

Function Selector Lever 

The front function selector lever controls the air 
distribution for both the front and the auxiliary 
systems and is located in the instrument panel in a 
pod to the right of the steering wheel. When the front 
control is in the HEAT, MIX or DEFROST function, 
the auxiliary unit will be in the HEAT function, and 
the air is distributed through louvers to the floor. 
When the front unit is in VENT, the rear unit will be in 
the recirculating function, and will deliver the interior 
air through the side wall and overhead registers. 
When auxiliary A/C is installed and the front control 
is in an A/C function, the rear unit is in A/C and 
delivers cooled air through the sidewall and 
overhead registers. 

Auxiliary Blower Operation 

The auxiliary switch on the lower left side of the 
front control is the main control for the rear blower. It 
provides the driver three speeds and OFF control of 
the rear blower. It also allows the driver to give 
control of the blower speeds to the rear passengers 
by selecting the REAR CONT position. This position 
activates the rear blower switch located on the rear 
left trim panel behind the driver. When activated by 
the front switch, the rear switch provides four 
speeds and OFF. 

When the front selector is in the OFF position, the 
rear unit is also off. 

Auxiliary Heater or Heater-Air Conditioner 
Assembly 

The auxiliary heater or heater-air conditioner 
assembly is mounted on the left side of the body 
behind the driver. All components (which include the 
blower motor and wheel, resistor, vacuum motor, 
function door, A/C core and seal, heater core and 
seal, and solenoid) are serviceable from inside the 
vehicle. 

To remove any of the above components it is 
necessary to remove the auxiliary service cover and 
the seat immediately behind the driver. To service 
the heater or heater-air conditioner unit as an 
assembly it is necessary to remove the entire left 
body side trim panel and all seats behind the driver. 

The auxiliary duct assembly must also be 
loosened before removal of the auxiliary heater-air 
conditioner assembly. 
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DESCRIPTION AND OPERATION (Continued) 


Solenoid Valve 

The function of the solenoid valve is to shut off the 
flow of refrigerant into the rear evaporator, when the 
rear blower is shut off. 



REFRIGERANT 

SOLENOID 

VALVE 

ASSEMBLY 

19E653 


SCREW 

57609-S2 


CCL2532-B 


Auxiliary Heater-Air Conditioner Ducts 

To remove the auxiliary heater-air conditioner 
ducts it is necessary to remove the auxiliary heater- 
air conditioner service cover, all seats behind the 
driver, the overhead trim cover and the sidewall trim. 

Auxiliary Heater-Air Conditioner Service Cover 

The service cover attaches to the trim panel with 
three screws. The first row seat behind the driver 
must be removed. Refer to Section 01-05b, Interior 
Trim and Ornamentation—Ranger/Bronco II. 


Registers 

The six register assemblies can be adjusted to 
direct air as desired. The register louvers can be 
closed to block most of the airflow. Pry on the end 
pivot with a thin blade to separate the pivot from the 
pivot hole and pull the barrel assembly from the 
register housing. 



INSERT A THIN BLADE THROUGH THE LOUVER AND CAREFULLY 
PRY THE RETAINING TAB TOWARO THE LOUVERS TO ALLOW 
THE PIVOT TO CLEAR THE HOLE IN THE REGISTER OPENING 

CCL 1129-C 


Vacuum System 

Vacuum is used to control water valve and mode 
door operation. 
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DIAGNOSIS AND TESTING (Continued) 


C-1000 


14401 



■ MATE WITH C-1001 (IN 14290 WIRE ASSEMBLY) 


C-1000A 


14401 


39 R-W 



» MATE WITH C-1001A (IN 14290 WIRE ASSEMBLY) 


C-1001 



• MATE WITH C-1000 (IN 14401 WIRE ASSEMBLY) 


C-1001 A 


14290 



261 0-BK 
3 L6-W 
269 LB-0 H 
361 R 
359 BK-W 
290 P-0 H ■ 


i MATE WITH C-1000A (IN 14401 WIRE ASSEMBLY) 


C-1020 


19949 


754 LG-W H 
752 Y-R D 
515 0-R 
751 DB-W H 
r OFF WHITE 
■ AUXILIARY BLOWER 
MOTOR RESISTOR 



C-608 


14401 


348 LG-PH 
181 BR-0 
D-4 249 DB-LG 


- GRAY 


■ HEATER 
FUNCTION SWITCH 


C-1010 



■ FRONT AUXILIARY 
BLOWER SWITCH 


GROUND CODES 


G-701 IN 14401, ATTACHED TO "Y” BRACE 

G-801 EYELET, ATTACHED TO LH RADIATOR SUPPORT 

G-802 EYELET, ATTACHED TO RH RADIATOR SUPPORT 


SPLICE COOES 


C-1013 


19949 


C-1012 


19949 



• AUXILIARY HEATER 
BLOWER MOTOR 


ToJ- 371 PK-W H 
752 V-R D 

*-— GRAY 

• REFRIGERANT 
VALVE SOLENOID 


S-104 

IN 

S-116 

IN 

S-208 

IN 

S-209 

IN 

S-211 

IN 

S-212 

IN 

S-213 

IN 

S-214 

IN 

S-215 

IN 

S-605 

IN 

S-606 

IN 

S-804 

IN 

S-805 

IN 

S-806 

IN 

S-807 

IN 

S-810 

IN 


C-1006 


14401 



GRAY- 

»WATER VALVE SWITCH 


C-226 19949 14290 


C-1014 


19949 


PK-W 


H -€1 Bn 


PK-W H 



i AUXILIARY BLOWER 
MOTOR SWITCH 


0-613 


19A88S 


-57 BK 
-347 BK-Y H 


- WHITE 


ON ENGINE, CENTER, FORWARD 
■ A/C COMPRESSOR CLUTCH SOLENOID 


C-1007 


14401 188604 


766 R-LG D—f«n#l 
57 BK~ 


- BLACK 


C-1008 


19949 188604 



CCL 2520-C 
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DIAGNOSIS AND TESTING (Continued) 


Blower Motor Voltage Test 

All auxiliary system blower motor electrical circuits 
use ground side switching to control the blower 
motor speed. When performing blower motor 
voltage tests on a system using ground side 
switching, the voltage reading must be taken at the 
ground side of the motor (between the motor and 
the resistor assembly), otherwise the voltage 
reading will be battery voltage. 


Test Procedure 

1. Insert probes of voltmeter such as Rotunda 
Digital Volt-Ohm Meter 007-00001 or an 
equivalent, into wire holes of the blower motor 
connectors and make contact with wire 
terminals. 

2. Measure voltage drop across motor. 

3. With engine running (battery voltage is 
approximately 14.2 volts), the voltage reading 
should be within the range specified for each 
switch position. 


BLower Motor Current Draw Test 

1. Disconnect the harness connector wire from 
the motor connector near the blower motor. 

2. Connect an ammeter such as Rotunda Digital 
Volt-Ohm Meter 007-00001 or an equivalent 
between the left (positive) terminal (orange 
wire) of the motor connector and the 
corresponding terminal (brown-orange wire). 
Connect a jumper wire between the two 
negative terminals (black wire on blower motor 
connector and orange-black connector on 
harness connector). 

3. Place the temperature control lever in the MAX 
HEAT position and the mode control lever in the 
HEAT position. 

4. With the battery fully charged, turn switch on 
and operate the blower in all blower speeds. 
Record the current draw for each blower speed. 

5. The current draw for each blower speed should 
be within specification shown at the end of this 
Section. 


6. Disconnect the ammeter and connect the 
blower motor wire to the harness at the 
connectors. 


ORANGE/8 LACK 



L3677-1A 
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DIAGNOSIS AND TESTING (Continued) 


Vacuum System Tests 

Vacuum is used to control water valve and mode 
door operation. 


TO A/C OUTLETS 


AUXILIARY 

BLOWER 

SWITCH 

(FRONT) 



AUXILIARY A/C-HEATER SYSTEM VACUUM TEST CHART 

FUNCTION/SELECTOR 

TEMPERATURE CONTROL 

AUXILIARY 

AUXILIARY AIR DOOR 

AUXILIARY AIR 

LEVER POSITION 

LEVER POSITION 

WATER VALVE 

VACUUM MOTOR 

DOOR POSITION 

DEFROST 

ANY POSITION 

NO VACUUM 

NO VACUUM 

FLOOR/UP POSITION 

MIX 

ANY POSITION 

NO VACUUM 

NO VACUUM 

FLOOR/UP POSITION 

HEAT 

ANY POSITION 

NO VACUUM 

NO VACUUM 

FLOOR/UP POSITION 

OFF 

ANY POSITION 

NO VACUUM 

NO VACUUM 

FLOOR/UP POSITION 

VENT 

ANY POSITION 

VACUUM 

VACUUM 

FLOOR/UP POSITION 

NORM A/C 

ANY POSITION 

VACUUM 

VACUUM 

A/C/DOWN POSITION 

MAX A/C 

ANY POSITION 

VACUUM 

VACUUM 

A/C/DOWN POSITION 


REMOVAL AND INSTALLATION 


Auxiliary Heater-Air Conditioner Service 

Cover 

Passenger Seat Assemblies 

Removal and Installation 

1. Remove the first seat behind the driver (if so 
equipped). 

2. Remove the auxiliary heater-air conditioner 
service cover attaching screws and remove the 
cover. Refer to Section 01 -05a, Interior Trim 
and Ornamentation—Aerostar. 


3. Position the cover assembly on the body side 
panel and install the attaching screws. 

4. Install the bench seat (if removed). Refer to 
Section 01-10, Seating. 
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REMOVAL AND INSTALLATION (Continued) 


Auxiliary Ducts and Trim Panel Assembly 

Installation 

The auxiliary heater and/or air conditioner service 
cover must be removed before removing the 

1 . 

Install ducts with screws, six overhead, two 
sidewall. 

auxiliary ducts and trim panel. 

2. 

Install body side trim panel. 

Removal 

3. 

Install overhead trim cover. 

1. Remove louvers from overhead duct. 

2. Remove trim panel. Refer to Section 01-05a, 
Interior Trim and Ornamentation—Aerostar. 

3. Remove duct retaining screws, six for 
overhead, two for sidewall. 

4. 

Install service access cover. 


Auxiliary Heater Core and Seal Assembly 

Removal 

1. Remove the first seat behind the driver, if so 
equipped. 

2. Remove the auxiliary heater and/or air 
conditioner service cover attaching screws, and 
remove the cover. 

3. Remove auxiliary unit floor duct by removing 
one attaching screw and using a long flat-blade 


screwdriver, push down on duct at joint 
between duct and unit. Gently rotate duct 
forward. 

4. Remove remaining sixteen screws from cover 
and remove cover from case. 
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REMOVAL AND INSTALLATION (Continued) 



CCl 2534-B 
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REMOVAL AND INSTALLATION (Continued) 


5. Remove the heater hoses from the auxiliary 
heater core (two clamps), and plug the hoses 
with suitable 5/8 inch plugs. 

6. Slide the heater core and seal assembly out of 
the housing slot. 


AUXILIARY HEATER 



18B425 


CCL2535-B 


Installation 

1. Slide the heater core and seal assembly into 
the housing slot. 

2. Install the heater hoses on the heater core 
tubes (two clamps). 

3. Fill the cooling system to specification and 
check for coolant leaks (refer to Section 12-03, 
Air Conditioning General Service). 


4. Install the auxiliary heater and/or air 
conditioner cover. 

5. Install the floor duct. 

6. Install the service cover and passenger seat as 
outlined. 
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REMOVAL AND INSTALLATION (Continued) 

Resistor Assembly 
Removal 

1. Remove the first seat behind the driver, if so 3. Disconnect the wire connector from the resistor 

equipped. assembly. 

2. Remove the auxiliary heater-air conditioner 4. Remove two resistor attaching screws and 

service cover attaching screws, and remove the remove the resistor assembly. 

cover. 

AUXILIARY 


HEATER AND A/C 

ASSEMBLY SCREW 



CCL 2536*8 


Installation 

1. Position the resistor to the housing and install 
the two attaching screws. 

2. Connect the wire connector to the resistor 
assembly. 


3. Check the operation of the blower motor. DO 
NOT touch the resistor during or after operating 
the blower motor. 

4. Install the service cover and passenger seat as 
outlined. 
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REMOVAL AND INSTALLATION (Continued) 


Auxiliary Heater and/or Air Conditioner 

Assembly 

Removal 

1. Discharge the refrigerant from the A/C system 
if an auxiliary A/C is installed. Observe all 
safety precautions. Refer to Section 12-03, Air 
Conditioning General Service. 

2. Remove all seats behind the driver. 

3. Remove the auxiliary heater and/or air 
conditioner service cover attaching screws, and 
remove the cover. 


4. Remove body side trim panel. Refer to Section 
01-05a, Interior Trim and Ornamentation— 
Aerostar. 

5. Working under the vehicle, disconnect the 
vacuum line from the water valve. Remove the 
two retaining nuts from carriage bolts. 

6. Disconnect the heater hoses by depressing 
white tabs while pulling connectors apart. Plug 
ail hose ends. 
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REMOVAL AND INSTALLATION (Continued) 


IN TO H IN QUICK CONNECT 
14 IN TO % IN QUICK CONNECT 


390422-S 

390423-S 


SPACER COMPLETE ASSEMBLY 

390420-S -180535 - 

390421-S - 180535 - 


TO DISCONNECT COUPLING | 

CAUTION — ENGINE SHOULD BE OPF BEFORE DISCONNECTING COUPLING 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWIN G: 

2 - O-RINGS (SILICONE FLUID) 

1 - SPACER 

1 - COUPLING RETAINER 
1 - HOUSING 


SILICONE FLUID 
ESF-M998112-A 




COUPLING 

RETAINER 

-18D434- 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTED 


TO CONNECT COUPLING 



EXTENSION HANDLE 
TB5T-18539-AH3 


HEATER HOSE 
DISCONNECT TOOL 
* INCH T85T-18S39-AH1 
% INCH T85T-18539-AH2 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


NOTE: 

LUBRICATE O-RINGS WITH 
ESF-M99B112-A ^ 

SILICONE FLUID 



INSPECT SPACER 

FOR CRACKS OR DAMAGE - 

REPLACE IF NECESSARY 


INSPECT COUPLING RETAINER 
FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 




TO ENSURE QUICK CONNECT ENGAGEMENT LIGHTLY 
PULL ON THE HEATER HOSE ASSEMBLY 


COUPLING RETAINER \ 


HEATER HOSE 
DISCONNECT TOOL 


HEATER 

CORE 

TUBE 


^ HEATER 

HOSE 
ASSEMBLY 

PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED. THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY 
AWAY FROM HEATER CORE TUBE. 

VNOTE: WHEN COMPRESSING WHITE COUPLING RETAINER. 

I THE TOOL MUST BE PERPENDICULAR AND ON THE HIGHEST 
' POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. 



SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 
WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
, INSTALL NEW COUPLING RETAINER, SPACER & NEW LUBRICATED 
I O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 
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REMOVAL AND INSTALLATION (Continued) 


7. Inside the vehicle, disconnect the refrigerant 
lines with the spring lock coupling tools and 
plug lines. Refer to Special Service Tools list. 




REPLACEMENT GARTER SPRINGS 
3(8 INCH — E1ZZ 19E576-A- 
1/2 INCH — E1ZZ-19E576-B' 

5/8 INCH — E35Y-19E576-A' 

3/4 INCH — E69Z-19E576-A 
■ALSO AVAILABLE IN 
E35Y-190690-A KIT WITH O-RINGS 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


CLEAN FITTINGS 


B — INSTALL NEW 
O-RINGS - USE 
ONLY SPECIFIED O-RINGS 



0 


— LUBRICATE WITH 
CLEAN REFRIGERANT 
OIL 


ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH A SLIGHT TWISTING 
MOTION 



) TO DISCONNECT COUPLING 

CAUTION — DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 






® FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


PUSH THE TOOL INTO THE CAGE 

OPENING TO RELEASE THE FEMALE FITTING FROM 

THE GARTER SPRING. 


NOTE: 

EACH END OF TOOL 
T81P-1M23-G IS 
A DIFFERENT SIZE 
TO FIT 3/8 and 1/2 
INCH COUPLINGS 


TOOL 

T81P 19623-G ■ 3/8 * 1/2 INCH 
T81P-19623-G 1 • 3/8 INCH 
T81P-19623-G2 1/2 INCH 
T83P-19623C 5/8 INCH 
T85L 19623 A 3/4 INCH 


PUSH TOOL INTO 
CAGE OPENING 


PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


REMOVE THE TOOL FROM THE 
DISCON NECT ED SPRING LOCK COUPLIN G. 


CCL 192S-E 
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REMOVAL AND INSTALLATION (Continued) 


8. Remove retaining screw from auxiliary 
mounting bracket at belt rail. 

-— SCREW HEX 

SPRING NUT WASHER HEAD SCREW 
-- 45260-S2 55908-S2 

-- / _- TIGHTEN TO 

AUXILIARY 


HEATER OR A/C 


BRACKET 


FRONT OF 
VEHICLE 



NUT 

' N621927-S2 
(2 REQ'D) 
= TIGHTEN TO 
5.4-6 8 Nm 
(4-5 FT-LB). 


NUT 
N62I927-S2 
(2 REQ'D) 
TIGHTEN TO 
5 4-6.8 N m 
(4-5 FT-LB) 


HEATER HOSE ASSEMBLY 
18B402 



AUXILIARY UNIT 


AUXILIARY HEATER OR A/C 
BRACKET 
-19A865- 



HEATER ONLY 
AUXILIARY UNIT 
-18K463- 


AIR DOOR VACUUM MOTOR 
_ VIEW C _ 

WIRING ASSEMBLY 
I 19949 

SPRING NUT 

- Ill I y 383347-S2 


FRONT OF VEHICLE 


SCREW HEX WASHER TAP 
42127-S2 
TIGHTEN TO 
2.5-3.1 Nm 
(22-28 IN-LB) 


9. Remove retaining screw from auxiliary unit at 
B-pillar. 

10. Remove two screws from duct work and 
remove duct. 

11. Disconnect blower motor connector, solenoid 
connector and mode door connector. 

12. Cover carpeting with plastic or rags to prevent 
any spilled coolant from staining. 


/ /_ M / SCREW AND 

/ Ul WASHER 

ASSEMBLY 

fkSSZy 1 N801488-S2 

EP-'''"" TIGHTEN TO 

P > WIRING 25 ' 3 ' 1 Nm 

1 TAPE BACK 

BLOWER B7 I T|| CONNECTOR 

RESISTORJ \ I I TO 

motor \AjSr /yHM. II blower 
j blower^V^/^^P^ motor 

HEATER ONLY 

BLOWER MOTOR REMOVAL (THREE SCREWS) 
VIEW B 


CCL 2537-0 


CAUTION: Make sure hoses are capped in some 
manner to prevent leakage on vehicle carpeting 
as unit is removed. 

13. Lift case assembly from vehicle while guiding 
heater hoses and vacuum hose up through 
floor. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Place the case assembly near the installed 
position and route the heater hoses and 
vacuum line down through the floor. Locate the 
two carriage bolts into the holes and place case 
in final position. 

2. Install the case assembly attaching screws to 
the belt rail and the B-pillar. 

3. Connect the refrigerant hoses, if so equipped, 
using new O-rings lubricated with clean 
refrigerant oil. 

4. Connect the blower motor connector. 

5. Connect the function door connector. 

6. Connect the solenoid connector. 

7. Attach the ducts and install the duct screws. 

8. Install the floor duct. 

9. Working under the vehicle, connect the heater 
hoses and vacuum line. 

10. Install the two nuts to the carriage bolts and 
tighten to 4.2-5.4 N-m (36-48 in-lb). 

11. Fill the cooling system to specification and 
check for coolant leaks with engine running, 
then recheck coolant level after engine is 
completely warm. 

12. If equipped with auxiliary A/C, leak test, 
evacuate, and charge the refrigerant system 
following recommended procedures. 

13. Install the sidewall trim panel. 

14. Install overhead trim cover. 

15. Install service panel. 

16. Install seats. Refer to Group 01-10, Seating. 


Auxiliary Evaporator Core Assembly 

Removal 

1. Remove the first seat behind driver, if so 
equipped. 

2. Remove the auxiliary heater and/or air 
conditioner service cover attaching screws and 
remove the cover. 


3. Discharge the refrigerant system following the 
recommended service procedures. Observe all 
safety precautions. Refer to Section 12-03, Air 
Conditioning General Service. 

4. Remove floor duct. 

5. Using the quick disconnect tool, disconnect the 
suction line from the evaporator core and plug. 

6. Using 5/16 inch nut runner, disconnect 
solenoid bracket from case. 

7. Using backup wrenches, disconnect the 
evaporator core from the solenoid valve. 

8. Remove auxiliary case cover screws and cover. 

9. Remove resistor block connector. 

10. Remove evaporator core. 

Installation 

1. Install evaporator core seal to tube end of core. 

2. Install new O-ring lubricated with clean 
refrigerant oil to evaporator core inlet line and 
to liquid line Tube-0 fitting. 

3. Carefully place core in case and align inlet tube 
with solenoid. Tighten connections to 21-27 
N-m (15-20 ft-lb) using backup wrench to 
prevent damage. 

4. Install solenoid bracket to case assembly. 

5. Install new O-ring on underbody suction line 
and lubricate with clean refrigerant oil. Connect 
to evaporator core making sure to hear the click 
of the spring trapping the line. 

6. Wrap suction line with insulating tape. 

7. Reconnect resistor wiring connector. 

8. Install case cover. 

9. Install floor duct. 

10. Leak test, evacuate, and charge the refrigerant 
system following the recommended service 
procedures. Observe all safety precautions. 
Refer to Section 12-03, Air Conditioning 
General Service. 

11. Install service cover and passenger seat as 
outlined. 
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REMOVAL AND INSTALLATION (Continued) 













































REMOVAL AND INSTALLATION (Continued) 

Solenoid Valve 

Removal Installation 

1. Install new O-rings with clean refrigerant oil to 
the liquid jump line and the evaporator core. 

2. Install the solenoid to both lines, tightening the 
connections only finger-tight at this time. 

3. Attach solenoid to bracket and tighten screws. 

4. Using a backup wrench, tighten the liquid jump 
line to the solenoid 14-20 N • m (10-15 ft-lb) and 
the solenoid to evaporator core 21 -27 N • m (15- 
20 ft-lb). 

5. Connect solenoid electrical connector to 
harness and attach to bracket. 

6. Leak test, evacuate, and charge refrigerant 
system following the recommended 
procedures. Observe all safety precautions. 
Refer to Section 12-03, Air Conditioning 
General Service. 

7. Install service panel and passenger seat as 
outlined. 


Vacuum Motor 
Removal 

1. Remove seat behind driver. 5 

2. Remove auxiliary service panel. Refer to 

Section 12-03, Interior Trim and 6 

Ornamentation—Aerostar. 

3. Remove floor duct. 7 

4. Remove auxiliary cover. 8 


Remove push pin from crank arm using long 
nose pliers. 

Remove nuts from studs just above the function 
door. 

Disconnect vacuum line from vacuum motor. 
Remove vacuum motor. 


1. Remove first seat behind driver, if so equipped. 

2. Remove the auxiliary service cover. 

3. Discharge the refrigerant system following the 
recommended procedures. Observe all safety 
precautions. Refer to Section 12-03, Air 
Conditioning General Service. 

4. Disconnect wiring connector. 

5. Disconnect solenoid from case bracket using 
flat-blade screwdriver. 

6. Using a backup wrench to prevent damage, 
disconnect the solenoid valve from the liquid 
jump line and from evaporator core. Cap the 
liquid line and core to prevent the entrance of 
dirt and excessive moisture. 

7. Remove the solenoid. 



CCL2S33-S 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Attach vacuum lines to motor and install to 
case, tightening nuts to 1 -1.5 N • m (10-13 in-lb). 

2. Attach vacuum motor shaft to mode door crank 
using push pin. 

3. Install cover. 

4. Install floor duct. 

5. Install service cover and passenger seat as 
outlined. 


Blower Motor and/or Wheel 

Removal 

1. Remove seat behind driver. 

2. Remove service panel. 

3. Remove three screws from solenoid bracket. 

4. Disconnect the motor connector. 

5. Disconnect the blower motor air cooling tube 
from the motor. 

6. Remove remaining two screws from motor 
mounting plate and remove motor and wheel 
assembly from housing. 

7. Remove hub clamp spring from the blower 
wheel hub and the retainer from the motor 
shaft. Then remove the blower wheel from the 
motor shaft. 



CLAMP—384260-S32 

K6106-1A 


8. Remove the nuts holding the motor to the 
motor mounting plate. 

Installation 

1. Install a new motor mounting plate using two 
nuts and tighten to 1.5-2.0 N m (13-17 in-lb). 

2. Position the blower wheel on the blower shaft. 
Being careful to match the flat surfaces exactly, 
push the wheel down until it stops against the 
motor. Then install a new hub clamp spring on 
the blower hub. The hub clamp spring is 
included with a new blower wheel, but not with 
the blower motor. 


3. Install a new motor mounting seal on the blower 
motor flange. 

4. Position the blower motor and wheel assembly 
in the housing and attach with the upper 
attaching screws. 

5. Install the solenoid bracket with three attaching 
screws. 

6. Install the blower motor cooling tube. 

7. Connect the blower motor connector. 

8. Check the blower motor for proper operation. 

9. Install the service cover and passenger seat as 
outlined. 


Register Louver Assembly 

Removal 

1. Insert a thin blade under the retaining tab, and 
pry the retaining tab toward the louvers until the 
retaining tab pivot clears the hole in the register 
opening. 

2. Pull the register louver assembly end out from 
the housing only enough to prevent the pivot 
from going into the pivot hole. 

3. Repeat Step 1 for the other retaining tab and 
pull the register louver assembly from the 
register opening. 

Installation 

1. Position the register louver assembly into the 
opening. 

2. While depressing the retaining tabs, push the 
register louver assembly into the register 
opening to engage the retainer tab pivots in the 
pivot holes. 


Fixed Orifice Tube 

The fixed orifice tube is constructed with a plastic 
body, two screens and a small brass tube down the 
center of the orifice body. Two O-rings are around 
the orifice tube body to seal against leakage around 
the body. 

CAUTION: DO NOT attempt to remove the fixed 
orifice tube with pliers or to twist or rotate the 
orifice tube in the evaporator core tube. To do 
so will break the fixed orifice tube body in the 
evaporator core tube. USE ONLY the 
recommended tool following the recommended 
service procedures. 

Removal 

1. Discharge the refrigerant from the A/C system 
following the recommended service 
procedures. Observe all safety precautions. 
Refer to Section 12-03, Air Conditioning 
General Service. 

2. Disconnect the solenoid from the evaporator 
core using a backup wrench as described in this 
Section. Cap the solenoid to prevent the 
entrance of dirt and excessive moisture. 
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REMOVAL AND INSTALLATION (Continued) 


3. Squirt a small amount of clean refrigerant oil 
into the evaporator core inlet tube to lubricate 
the tube and orifice O-rings during removal of 
the fixed orifice tube from the evaporator core 
tube. 


4. Engage the Fixed Orifice Tube Remover/ 
Replacer T83L-19990-A or Motorcraft Tool 
YT-1008 or equivalent with the two tangs on the 
fixed orifice tube. 



REMOVAL AND 
INSTALLATION 
TOOL 

T83L-19990-A 
MOTORCRAFT 
YT-1008 



NOTCH 


FIXED ORIFICE 
TUBE 


CCL 1759-B 


CAUTION: Do not twist or rotate the fixed orifice 
tube in the evaporator core tube as it may break 
off in the evaporator core tube. 

5. Hold the T-handle of the Fixed Orifice Tube 
Remover/Replacer T83L-19990-A or 
Motorcraft Tool YT-1008 to keep it from turning 
and run the nut on the tool down against the 
evaporator core tube until the orifice is pulled 
from the tube. 

6. If the fixed orifice tube breaks in the evaporator 
core tube, it must be removed from the tube 
with the Broken Orifice Tube Extractor, T83L- 
19990-B Motorcraft Tool YT-1009 or 
equivalent. 

7. To remove a broken orifice tube, insert the 
screw end of the Broken Orifice Tube Extractor 
T83L-19990-B or Motorcraft Tool YT-1009 into 
the evaporator core tube and thread the screw 
end of the tool into the brass tube in the center 
of the fixed orifice tube. Then, pull the fixed 
orifice tube from the evaporator core tube. 

8. If only the brass center tube is removed during 
Step 7, insert the screw end of Broken Orifice 
Tube Extractor T83L-19990-B or Motorcraft 
Tool YT-1009 or into the evaporator core tube 
and screw the end of the tool into the fixed 
orifice tube body. Then, pull the fixed orifice 
tube body from the evaporator core tube. 


Installation 

1. Lubricate the O-rings and the fixed orifice tube 
body liberally with clean refrigerant oil. 

2. Place the fixed orifice tube in the remover 
Broken Orifice Tube Extractor T83L-19990-A or 
Motorcraft Tool YT-1008 or equivalent, and 
insert the fixed orifice tube into the evaporator 
core tube until the orifice is seated at the stop. 

3. Remove the remover tool from the fixed orifice 
tube. 

4. Using a new O-ring lubricated with clean 
refrigerant oil, connect the solenoid to the 
evaporator core tube. Tighten the fitting to 
21 -27 N • m (15-20 ft-lb) using a backup wrench. 

5. Leak test, evacuate, and charge the system 
following the recommended service 
procedures. Observe all safety precautions. 
Refer to Section 12-03, Air Conditioning 
General Service. 

6. Check the system. 

7. Install service cover and passenger seat as 
outlined. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Mounted Blower Switch 

Removal 

1. Disconnect battery ground cable. 

2. Remove knob from blower switch lever by 
placing a small screwdriver between the knob 
spring retainer and the face of the bezel 
assembly. Apply pressure on the knob spring 
retainer by pulling on the screwdriver and pull 
the knob from the switch lever. 

3. Remove three cross recessed screws from 
ashtray bezel; one exposed, two inside ashtray. 

4. Remove ashtray bezel. 

5. Remove the wire harness hard shell connector 
from the switch connection by lifting the snap- 
lock retainer with a screwdriver and pulling on 
the connector. 

6. Remove two washer head cross recessed 
screws which attach the blower switch to the 
bezel and remove the switch. 


AUXILIARY 

PANEL TRIM BLOWER 



Installation 

1. Position the blower switch to the ashtray bezel 
and secure with two washer head cross 
recessed screws. 

2. Connect the wire harness hard shell connector 
to blower switch connection by pushing 
together until locked into place. 

3. Position ashtray bezel and secure with three 
cross recessed screws; two inside ashtray and 
one exposed. 

4. Position the blower switch knob to the blower 
switch lever and push lever until locked into 
place. 

5. Connect battery ground cable. 

6. Place front mounted rear blower in REAR 
CONT position. 

7. Check blower for proper blower switch 
operation. 


Heater Hoses and Refrigerant Lines 

The heater hose and refrigerant line routings for 
the auxiliary system are shown on the following 
pages. 
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IEMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


AUXILAIRY HEATER 
UNDERBODY 
TUBE ASSEMBLY 
18B402 


AUXILIARY HEATER 
UNDERBODY 



AUXILIARY HEATER 
UNDERBODY 
TUBE ASSEMBLY 


NUT 

385701-S 




UNDERBODY WATER VALVE 
VIEW A 


TYPICAL INSTALALTION 
VIEW B 


CCL 2545-8 










REMOVAL AND INSTALLATION (Continued) 



VACUUM 
TUBE 
\ 


AUXILIARY HEATER 
UNDERBODY 
TUBE ASSEMBLY 
-186402- 


NUT 

385701-S 
14 BEO'D) 




SCREW 
N610963-S2 
(4 REQ'D) 


UNDERBODY WATER VALVE 
VIEW A 


TYPICAL INSTALLATION 
VIEW B 
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SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T81P-19623-G1 

3/8 Inch Spring Lock Coupling Tool 

T81P-19623-G2 

1/2 Inch Spring Lock Coupling Tool 

T83P-19623-C 

5/8 Inch Spring Lock Coupling Tool 

T85L-19623-A 

3/4 Inch Spring Lock Coupling Tool 

T83L-19990-A 

Fixed Orifice Tube Remover/Replacer 

T83L-19990-B 

Broken Orifice Tube Extractor 

T85T-18539-AH1 

5/8 Inch Heater Hose Coupling Tool 

T85T-18539-AH2 

3/4 Inch Heater Hose Coupling Tool 

T85T-18539-AH3 

Coupling Tool Extension Handle 


CK9110-1A 


ROTUNDA EQUIPMENT 


Number 

Description 

007-00001 

Digital Volt-Ohm Meter 


CN6078-1A 

















12-02A-28 


Aerostar Side Mounted Auxiliary Heater and/or Air Conditioning System 


12-02A-28 


SPECIFICATIONS (Continued) 
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VEHICLE APPLICATION 

All Ranger and Bronco II Vehicles. 

DESCRIPTION AND OPERATION 
Introduction 

The heater-ventilation system used in Ranger and 
Bronco vehicles is a blend air design which includes the 
following major components: 

• The heater-blower assembly located on the 
engine compartment side of the dash panel. This 
assembly includes: (1) the blower motor, (2) the 
blower motor wheel, (3) the blower motor 
resistor, (4) the heater core, and (5) the case 
assembly. 

• The plenum assembly located on the passenger 
compartment side of the dash panel. It includes: 

(1) the outside/recirculating air door, (2) the 
panel/defrost door, (3) floor/defrost door, and 
<4) the temperature blend door. 

• Other components which link and/or control the 
heating system include: (1) the control assembly, 

(2) the ducts and registers, (3) the defroster 
nozzle (4) the control cables, and (5) the vacuum 
lines. 

OPERATION 
Control Assembly 

Figure 1 illustrates the control assembly used on 
Ranger/Bronco II vehicles equipped with a "heater- 
ventilation" climate control system. 



The control assembly is installed in a rectangular 
cutout in the lower center area of the instrument panel. 
It contains two levers and a rotary blower speed control 
switch. The upper lever slides horizontally in its slotted 
opening to the detent which locates each of five 
functional settings: (1) PANEL (2) PNL/FLR, (3) FLOOR 
(4) FLR/DEF, and (5) DEFROST, plus a sixth position 
for OFF. The lower lever slides horizontally in its slotted 
opening in the control assembly. Its purpose is to 
control the blend of cool and warm air which will be 
discharged through registers into the passenger 
compartment. When the lever is positioned fully to the 
left, the blend air door is closed and all incoming air by¬ 
passes the heater core. As the lever is moved to the 
right, the blend air door gradually opens and directs an 
increasing amount of cool air through the heater core. 
When the lever is fully to the right, the door is fully open 
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VEHICLE APPLICATION 

All Ranger and Bronco II Vehicles. 

DESCRIPTION AND OPERATION 
Introduction 

The heater-ventilation system used in Ranger and 
Bronco vehicles is a blend air design which includes the 
following major components: 

• The heater-blower assembly located on the 
engine compartment side of the dash panel. This 
assembly includes: (1) the blower motor, (2) the 
blower motor wheel, (3) the blower motor 
resistor, (4) the heater core, and (5) the case 
assembly. 

• The plenum assembly located on the passenger 
compartment side of the dash panel. It includes: 

(1) the outside/recirculating air door, (2) the 
panel/defrost door, (3) floor/defrost door, and 
(4) the temperature blend door. 

• Other components which link and/or control the 
heating system include: (1) the control assembly, 

(2) the ducts and registers, (3) the defroster 
nozzle (4) the control cables, and (5) the vacuum 
lines. 

OPERATION 
Control Assembly 

Figure 1 illustrates the control assembly used on 
Ranger/Bronco II vehicles equipped with a "heater- 
ventilation" climate control system. 



The control assembly is installed in a rectangular 
cutout in the lower center area of the instrument panel. 
It contains two levers and a rotary blower speed control 
switch. The upper lever slides horizontally in its slotted 
opening to the detent which locates each of five 
functional settings: (1) PANEL (2) PNL/FLR, (3) FLOOR 
(4) FLR/DEF, and (5) DEFROST, plus a sixth position 
for OFF. The lower lever slides horizontally in its slotted 
opening in the control assembly. Its purpose is to 
control the blend of cool and warm air which will be 
discharged through registers into the passenger 
compartment. When the lever is positioned fully to the 
left, the blend air door is closed and all incoming air by¬ 
passes the heater core. As the lever is moved to the 
right, the blend air door gradually opens and directs an 
increasing amount of cool air through the heater core. 
When the lever is fully to the right, the door is fully open 
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and all incoming air is fully heated. The extremes of 
COOL and WARM imprinted on the face of the control 
assembly are accompanied with a two-color bar which 
graphically displays the blending of air. 

The rotary blower switch in the control assembly 
provides for the selection of either of four blower 
speeds. By rotating the switch clockwise from its OFF 
position, circuits are completed through a blower motor 
resistor assembly to produce (1) low, (2) medium low, 
(3) medium high, and (4) high blower speeds. 

Airflow 

An airflow schematic (Fig. 2) follows to illustrate how 
"climate controlled" air is routed through the system 
when the function selector lever is in each of its five 
operating positions. As the illustration points out, 
function lever setting determines the position of each of 
the damper doors and their doors, together with the 
position of the blend air door, determine the route and 
temperature of the air being passed through the system 
to the passenger compartment. 


When the selector lever is set in either of its five 
operating positions, the heater-ventilation system 
receives outside air from the cowl top grille for system 
operation. Outside air enters the blower from the cowl 
air intake and is forced through and/or around the 
heater core in the plenum. Air is then directed to the 
floor, to the defroster nozzle, to both the floor and the 
defroster nozzle, to the instrument panel registers, or to 
the registers and floor depending upon the setting of the 
function selector lever. 

Air flow volume is controlled by a blower switch and a 
resistor assembly to provide four blower operating 
speeds plus OFF. Outside air flow can be shut-off by 
moving the function selector lever to OFF and turning 
the blower switch to OFF. 

The system is controlled by manually adjusted cables 
connected between the control assembly, located in the 
center of the instrument panel through cams to the air 
doors in the plenum. The Function lever operates the 
heat defrost door and the vent-heat door located in the 
plenum by means of a cable and cam. The temperature 



FLOOR/DEFROST DOOR 



LEVER POSITION VS. DOOR POSITION 


FUNCTION 
LEVER POSITION 

OUTSIDE/ 
RECIRC. AIR 

DOOR POSITION 

PANEL 

DOOR 

POSITION 

FLOOR/DEFROST 

DOOR 

POSITION 

TEMPERATURE 

LEVER 

POSITION 

DOOR 

POSITION 

PANEL 

© 

© 

© 

COOL 

© 

PNL/FLR 

© 

© 

© 

WARM 

© 

FLOOR 

© 

• © 

© 



FLR/DEF 

© 

© 

© 



DEFROST 

© 

© 

© 



OFF 


© 

© 




NOTE: 

THE TEMPERATURE BLEND DOOR, PANEL DOOR, AND FLOOR/DEFROST DOOR ARE ACTUATED BY CABLES THROUGH CAMS THE 
OUTSIDE/RECIRC AIR DOOR IS VACUUM ACTUATED BY THE FUNCTION LEVER THROUGH A VACUUM SELECTOR VALVE IN THE 
CONTROL ASSEMBLY. 


FIG. 2 Airflow Schematic 
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control lever operates the temperature blend door in the 
plenum by means of a cable and cam. The function 
selector lever keeps the outside air door open by means 
of a vacuum motor to allow admission of outside air. 

Temperature Control 

The temperature blend door, located in the plenum 
directs outside air to flow through the heater core for 
heating, or to bypass the heater core for ventilation with 
unheated air. It is controlled by the temperature control 
lever of the control assembly (Fig. 2), located in the 
center of the instrument panel. 

A cable assembly connects the temperature control 
lever to a cm which operates the temperature blend 
door. When the temperature control lever is at the 
COOL position, the temperature blend door directs 
outside air to bypass the heater core and it remains 
unheated. When the temperature control lever is at 
WARM, the temperature blend door directs outside air 
through the heater core where the air is heated. 

Positioning the temperature control lever in any 
position between COOL and WARM causes the 
temperature blend door to direct more or less outside 
air through or around the heater core for whatever 
proportion of heated or unheated outside air is desired. 

The air blends together as it leaves the heater core 
area of the plenum for distribution. 

Blower Speed Control 

The blower motor is controlled by a five-position 
switch located on the left side of the control assembly 
(Fig. 1). The five switch positions are OFF, LOW, 
MEDIUM LOW, MEDIUM HIGH and HIGH. The four 
operating speeds are obtained with a resistor assembly 
connected in series with the blower switch operating 
and the ground side of the blower motor (Fig. 3). 

With the switch at OFF, the ground circuit of the 
blower motor is open to stop blower operation (Fig. 3). 


With the switch at LOW (position next to OFF), 
current flow in the motor ground circuit is through three 
resistor coils to obtain the lowest operating speed. 

With the switch at MEDIUM LOW (next position), 
current flow in the motor ground circuit is through two 
resistor coils to obtain a medium low motor operating 
speed. 

With the switch at MEDIUM HIGH (position next to 
HI), current flow in the motor ground circuit is through 
one resistor coil to obtain a medium high motor 
operating speed. 

With the switch at HIGH, current flow in the motor 
ground circuit bypasses the resistor to obtain the 
maximum blower operating speed. 

Electrical System 

Figure 4 is an electrical schematic of the circuit used 
to operate the blower motor and its related blower 
motor switch and resistor. End views of the harness 
connectors involved are also illustrated. 

Vacuum System 

Description 

The outside recirculating air door is the only door which 
is vacuum-operated. All other doors are cable 
controlled. Figure 5 follows to illustrate, in schematic 
form, how system components are involved. 

System Operation 

Engine Vacuum is used to operate the outside/ 
recirculating air door. The function selector lever in the 
control assembly is used to set the door in either of its 
two operating positions: (1) closed to outside air when 
vacuum is applied, or (2) closed to recirculating air when 
no vacuum is applied. Functionally, the door is open to 
recirculating air only when the function selector lever (in 
an A/C-heater system) is in the "MAX A/C" position. 
With a heater/ventilating system the door is also open 



FIG. 3 Blower Motor Resistor 
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to recirculating air when the function lever is in the 
"OFF" position. Door position can be observed through 
the recirculating inlet, located below the glove 
compartment. 

If it should be necessary to service the vacuum 
control valve on the control assembly, refer to the 
Removal and Installation procedures in this Section. 

DIAGNOSIS AND TESTING 

Blower Motor Voltage Test 

1. Place temperature selector lever in mid-range 
position (halfway between COOL and WARM). 

2. Place function control lever in PANEL position (air 
through registers). 

3. Insert probes of voltmeter into connector at rear of 
blower motor and make contact with wire 
terminals. With engine running, measure voltage 
drop across motor. 

4. With engine running (battery voltage approximately 
14.2 volts) the voltage reading should be within the 
range specified for each blower motor lever 
position (refer to Specifications at the end of this 
Section). 

Blower Motor Current Draw Test 

1. Disconnect the blower motor electrical wire 
harness. 

2. Connect an ammeter between the lower positive) 
terminal on the motor and the corresponding 
terminal of the wire harness connector. Connect a 
jumper wire between the upper (ground) terminal 
on the motor and the corresponding terminal of the 
wire harness connector. 


3. Place the system temperature control lever in the 
mid-range position (halfway between COOL and 
WARM) and the function control lever in PANEL 
position (air through registers). 

4. With the battery fully charged, start the engine and 
operate the blower in all blower speeds. Record 
the current draw for each blower speed. 

5. The current draw for each blower speed should be 
within the limits shown in Specifications at the end 
of this Section. 

6. Disconnect the ammeter and jumper wire, 
reconnect the harness connector to the blower 
motor. 

7. Check the blower system for proper operation. 

Vacuum Continuity 

1. If the outside/recirculating air door is not 
performing properly, begin investigating the cause 
at the vacuum check valve and the fitting. From 
there, work along the circuit toward the vacuum 
motor. (Refer to Fig. 5.) 

Verify the adequacy of vacuum line connections as 
well as component function. 

2. Repair or replace those parts which are a cause of 
the problem. 

3. Double check system performance. 

ADJUSTMENTS 

Function, Temperature and Outside Air Door 
Control Cables 

To check the Function, and/or Outside Air Door 
cable adjustment, move the control lever aU the way to 
the left and then all the way to the right. If the lever 
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stops before the end of the slot at either end and then 
moves all the way to the other end of the slot without 
"bounce back" when released, the cables should be 
considered misadjusted and heater output may be 
substandard. 

Proceed as follows to adjust the cables: 

1. Disengage the glove compartment door by 
squeezing the sides together and allow door to 
hang free. 

2. Working through glove compartment opening, 
remove cable jacket from metal attaching clip on 
top of plenum by depressing clip tab and pulling 
cable up. 


NOTE: Cable end should remain attached to door cams 
and/or crank arms. 

3. To adjust the Temperature control cable, set the 
temperature lever to COOL and hold. With the 
cable end attached to the temperature door cam, 
push gently on the cable jacket (blue) to seat the 
blend door (push until you feel resistance). 


Reinstall cable to clip by pushing cable jacket into 
clip from top until it snaps in (Fig. 6). 

4. To adjust the Function control cable, set the 
function lever in the DEFROST detent and hold. 
With the cable end attached to the function cam, 
pull on the cam jacket until cam travel stops. 
Reinstall cable to clip by pushing cable jacket into 
clip from top until it snaps in (Fig. 6). 

5. To adjust Outside Air cable, set the Outside Air 
lever to OFF and hold. Set the Outside Air door 
crank arm (white) in the down position. With the 
cable end attached to the door crank, reinstall 
cable to slip by pushing cable jacket into clip from 
top until it snaps in (Fig. 6). 

6. Run the system blower on HIGH and actuate the 
levers, checking for proper adjustment. 

7. Install glove compartment. 

If the Function, Outside Air or Temperature control 
levers will move neither left nor right and appear to be 
locked in place, the adjustment pins may have been 
inadvertently left in the control cams during assembly. 
To remove these pins, refer to the following procedure: 
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1. To remove the Outside Air door control I ever, 
disengage the glove compartment door by 
squeezing the sides together and allow door to 
hang free. The red pin will be evident and can be 
easily removed. 

2. To remove the Function or Temperature control 
levers: 

a. Remove the radio speaker (the passenger side 
speaker if equipped with stereo radio) from the 
top of the instrument panel. 

b. Working through the speaker opening and 
using a mirror for visibility, remove the two red 
assembly pins from the control cams with a 
"mechanical fingers" tool or a stiff wire with a 
hook on the end. 

c. Check for proper control cable operation. 

d. Reinstall the radio speaker. 

REMOVAL AND INSTALLATION 

Control Assembly 

Removal 

1. Disconnect battery ground cable(s). 

2. Remove the ash receptable from its retainer. 
Disconnect the cigar lighter power wire. Remove 
the two screws which hold the ash receptacle 
retainer to the instrument panel. 

3. Remove the ash receptacle bracket from the 
instrument panel. Disconnect the ash receptacle 
illumination bulb. Gently pull the finish panel away 
from the instrument panel and the cluster. (The 
finish panel pops straight back for approximately 
one inch, then up to remove. Take care so as not 
to trap the finish panel around the steering 
column.) If the vehicle is equipped with the 
electronic 4x4 shift-on-the-fly module, disconnect 
the wire from the rear of the 4x4 transfer switch 
before trying to remove the finish panel from the 
instrument panel. 

4. Remove the four screws attaching the control 
assembly to the instrument panel (Fig. 6). 

5. Pull the control through the instrument panel 
opening far enough to allow removal of electrical 
connections from blower switch and control 
assembly illumination lamp. Working with a small 
screwdriver remove the two hose vacuum harness 
from the vacuum switch on the side of the control. 



6. At the rear of the control, using a screw driver or 
needlenose pliers, release the temperature and 
function cable snap-in flags from the white control 
bracket. 

7. On the bottom side of the control, remove the 
temperature cable (black cable with a blue snap-in 
flag) from the control by rotating the cable until the 
T-pin releases the cable. 

8. Pull enough cable through the instrument panel 
opening until the function cable (white cable with 
black snap-in flag) can be held vertical to the 
control. Remove the control cable from the 
function lever. 

9. Remove the control assembly from the instrument 
panel. 

Installation 

1. Pull the control cables through the control 
assembly opening in the instrument panel for a 
distance of approximately 203mm (8 inches). 

2. Hold the control assembly up to the instrument 
panel with its face directed toward the floor of the 
vehicle. (This will locate the face of the control in a 
position which is 90 degrees out of its installed 
position.) 

3. Carefully bend and attach the function cable which 
has a white color code and a black snap-in 
terminal to the white plastic lever on the control 
assembly. Rotate the control assembly back to its 
normal position for installation, then, snap the 
black cable flag into the control assembly bracket. 

4. On the opposite side of the control assembly, 
attach the black temperature control cable with the 
blue plastic snap-in flag to the blue plastic lever on 
the control. Be sure that the end of the cable is 
seated securely with the T-top pin on the control. 
Rotate the cable to its operating position and snap 
the blue cable flag into the control assembly 
bracket. 

5. Refer to Fig. 6. Connect the wiring harness to the 
blower switch and the illumination lamp to its 
receptacle on the control assembly. Connect the 
dual terminal on the vacuum hose to the vacuum 
switch on the control assembly. 

6. Position the control assembly into the instrument 

panel opening and install the four mounting 
screws. ,, 

7. If so equipped, reconnect the 4x4 electric shift 
harness on the rear of the cluster finish panel. 
Install the cluster finish panel with integral £>ush- ; 
pins. Insure that all pins are fully seated around the 
rim of the panel. Reinsert the ash receptacle 
retainer bracket. Reconnect the illumination 
connection circuit. Re-install the two screws which 
retain the ash receptacle retainer bracket and the 
finish panel. 

8. Replace the ash receptacle and reconnect the 

cigar lighter. V 

9. Connect battery ground cable(s). 

10. Check the Heater system for proper control 
assembly operation. 

Blower Switch 

Removal 

1. Disconnect battery ground cable(s). 


FIG, 7 Control Assembly Cables 



FIG. 8 Blower Switch 


Remove the control assembly from the instrument 
panel following procedural steps 1 through 5 in the 
Section. Do not detach the cables from their 
levers. 

Remove the wire harness hard shell connector 
from the switch connection by lifting the snap-lock 


retainer with a screwdriver and pulling on the 
connector. 

4. Remove the hex head screw which attaches the 
blower switch to the control bracket. Remove the 
switch by pulling it straight out from the rear of the 
control. DO NOT ATTEMPT TO REMOVE THE 
BLOWER KNOB PRIOR TO REMOVING THE 
SWITCH. (When the switch is removed from the 
control bracket, the knob will disengage itself.) 

Installation 

1. Position the blower switch, against its mounting 
bracket in the control assembly by inserting it in a 
straight line from the rear. Hold the switch tightly 
against the bracket, and install the hex head 
screw. 

2. Place the blower switch knob on its shaft and push 
in to secure attachment. 

3. Connect the wire harness connector to the blower 
switch. 

4. Position the control assembly to the instrument 
panel opening and install the four attaching screws 

(Fig. 6). 

5. Install the control assembly following the 
procedure in this Section, Steps 7-9. 

6. Connect the battery ground cable(s). 

7. Check the blower switch for proper blower motor 
operation. 
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Vacuum Control Valve 

Removal 

1. Remove the control assembly from the instrument 
panel following. the procedure outlined in this 
Section under "Control Assembly". 

2. Move the function control lever to the OFF 
position. Remove the vacuum harness from the 
vacuum control valve by carefully prying the vinyl 
connector away from the snaplock fitting using a 
small screwdriver to pry while pulling on the 
connector. 

3. Move the function control lever to the DEFROST 
position. Move the temperature control lever to the 
fully COOL position. Remove the two hex head 
screws which secure the vacuum control valve to 
its bracket on the control assembly. 

Installation 

1. Position the vacuum control valve against its 
bracket in the control assembly. Secure the valve 
with two hex head screws. 

2. Connect the vacuum harness to the vacuum valve 
assembly. Route the connector with the black hose 
(source) and the white hose (actuator) so that the 
black hose is nearest the lever pivot point. 

3. Install the control in its opening in the instrument 
panel. Follow the procedure for control assembly 
installation covered previously in this -Section. 


Control Cables and Calms 

Removal 

1. Disconnect the battery ground cable. 

2. Remove the control assembly from the instrument 
panel as described previously in this Section. 

3. Disengage the glove compartment door by 
squeezing the sides together and allowing the door 
to hang free. 

4. Working through the glove compartment and/or 
control opening, remove the temperature and 
function cable jackets from their clips on top op of 
the plenum by compressing the clip tabs and 
pulling the cables upward. 

5. Reach through the glove compartment opening, 
and disconnect the function and temperature 
cables from their separate cams (Fig. 9). Study the 
figure well, as this is a blind operation. Note how 
the cable ends are secured to the cams under a 
retention finger. 

6. The cables are routed inside the instrument panel 
with two routing aids. Remove the cables from 
these devices. Reaching through the control 
opening, pull the cables upward out of the wiring 
shield cut-out. Reaching through the glove box 
opening pull the cables out of the plastic clip up 
inside the instrument panel. Refer to Fig. 10. 

7. Pull the cables from the instrument panel through 
the heater control assembly opening. 














12-02B-9 


Heater System—Ranger/Bronco II 


12-Q2B-9 


CONTROL CABLE 

WHITE IN COLOR WITH BLACK END 
•-18C592- 



AS SHOWN REAR VIEW OF INSTRUMENT PANEL 


2. Attach the coiled end of the function cable tot he 
function cam (Fig. 10), ensuring that cable is 
routed under, the cable hold-down feature on the 
cam assembly. The pigtail coil may be facing either 
up or down. 

3. Attach the diecast end of the temperature cable to 
the temperature cam ensuring that the cable is 
routed under the cable hold-down feature on the 
cam assembly. 

4. Route the control end of the cable through the 
instrument panel until the ends stick out of the 
control opening. It is not necessary to insert the 
cable into any routing devices previously used. 
Those routing aids are only necessary when the 
entire instrument panel is removed and reinstalled. 

5. Attach the function and temperature cables to the 
control. Install the control assembly in the 
instrument panel following the procedure 
previously covered in this Section. 

6. Adjust the cables in their clips on top of the plenum 
by following the adjustment procedures covered 
previously in this section under "Adjustments". 

7. Check the heater system for proper control cable 
operation. 

Instrument Panel and Instrument Panel 
Applique 

To gain access to some climate control system 
components, it may be necessary to remove and install 
the instrument panel and/or applique. Refer to Section 
01-12, Instrument Panel and Console, for complete 
removal and installation procedures. 


FIG. 10 Cable Routing Aids 



Installation 

1. Working through the glove compartment opening 
and the control opening in the instrument panel 
feed the end of the cables to the cam assembly 
area. Study Figs. 9 and 10 carefully, in as must as it 
is difficult to see the cam assemblies. Feed the 
cables in from the glove compartment opening, 
ensuring that the coiled end of the white function 
cable and the round hole diecast end of the black 
temperature cable go in first. 














Instrument Panel Ducts 

Figure 11 illustrates the location of each of the four 
outlets in the instrument panel and duct assembly which 
direct air to the instrument panel registers. The duct is a 
"purchased-in-assembly” component of the instrument 
panel assembly. It can be removed from the panel 
assembly as follows: 

Removal 

1. Remove the instrument panel as described in 
Section 01-12, Instrument Panel and Console. 

2. Remove the four screws which secure the 
instrument cluster. Remove the cluster. 

3. Remove the defroster nozzle as described later in 
this Section. 

4. Remove the wiring channel cover (4 screws). 

5. Remove the wiring loom by disconnecting all 
connectors. 

6. Remove all relays and modules. 

7. Remove the glove compartment. 

8. Remove the radio and bracket. 

9. Remove the climate control assembly. 

10. Remove eighteen screws which secure the duct. 
Remove the duct. 


Installation 

1. Position the register duct in the instrument panel 
and secure it with its eighteen attaching screws. 

2. Install all relays and modules removed during 
disassembly. 

3. Install the glove compartment. 

4. Install the radio bracket and radio. 

5. Install the climate control assembly. 

6. Install the wiring loom in its channel and attach all 
modules, relays, climate control assembly and 
radio. 

7. Install the wiring channel cover. 

8. Install the defroster nozzle. 

9. Install the instrument cluster. 

10. Install the instrument panel following the procedure 
outlined in Section 01-12, Instrument Panel and 
Console. 

Front Floor Duct 

Refer to Fig. 12. 

Removal and Installation 

NOTE: The front floor duct removal and installation 
procedure which follows applies to Ranger and Bronco 
II vehicles. It is necessary, however, to first remove the 
rear duct in Bronco II applications. Refer to that 
procedure in this Section. 
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1. Remove the one screw which attaches the rear of 
the front floor duct to the plenum. 

2. Disengage the front floor duct from the tab on the 
left side of the plenum and remove the front floor 
duct. 

3. To install the duct position the front floor duct so 
that the tab on the left side of the plenum 
protrudes through the oval hole on the front floor 
duct. Then, install the front floor duct attaching 
screw. 

Rear Floor Duct (Bronco II Only) 

Removal and Installation 

1. Remove right front passenger seat, console and 
bracket (if applicable). 

2. Remove rear register. Refer to procedure, Step 2. 

3. Remove two nuts attaching the rear floor duct to 
the floor pan. Refer to Figure 12. 

4. Lift the carpet on the front right-hand side of the 
vehicle so that the rear floor duct is exposed. 

5. Remove two screws attaching the rear floor duct to 
the front floor duct at the plenum. 

6. Disengage the rear floor duct by sliding it to the 
right and out from under the front floor duct. Lift it 
up and over the rear floor duct studs in floor pan. 


7. To install the rear floor duct, position it so that rear 
studs, in floor pan protrude through holes in rear 
floor duct. Slide the front of rear floor duct so that it 
lines up with front floor duct holes. 

8. Install two nuts attaching the rear floor duct to the 
floor pan and install two screws attaching the rear 
floor duct to the front floor duct at the plenum. 

9. Install the carpet and secure it in position. Note : 
Tuck the carpet under the front floor duct outlets 
so that the carpet does not block the outlets. 

10. Install the rear register. Refer to procedures in this 
Section. 

11. Install the right front passenger seat, console, and 
bracket (if applicable.) 

Rear Register (Bronco II Only) 

Removal and Installation 

1. Remove the console and bracket (if applicable). 

2. Remove two screws attaching the rear register to 
the rear floor duct and unhook the rear register 
from rear floor duct. 

3. To install, engage the hooks on the rear register 
with the rear floor duct and install the two rear 
register attaching screws. 

4. Install the console and bracket (if applicable). 



FIG. 13 Instrument Panel Registers 
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Instrument Panel 

Register Assemblies 

There are four instrument panel register assemblies 
each of which can be adjusted horizontally and 
vertically to control shut-off as well as directional 
airflow. Fig. 13 shows the location of these registers. 

Right-Hand Register Replacement 

The two right-hand registers are located in the area 
directly above the glove compartment door. They are 
supplied to production as a "purchased -in-assembly" 
component of the instrument panel; but they are 
available for service replacement. Refer to Fig. 14 and 
the procedure which follows. 

Removal and Installation 

1. -Remove the instrument panel appligue as 
described in Section 01-12 Instrument Panel and 
Console. 

2. Insert a small hook through the horizontal vanes in 
the register louver. Guide the hook over one of the 
two retaining tabs in the right and left side of each 
register. 

3. Pull the tab inward to clear it from its adjacent 
surface. 

4. Move the register rearward far enough to prevent 
the tab from re-engaging. 

5. Repeat Steps 1 through 4 to release the remaining 
tabs. 



RH REGISTER ASSY 
-19893- 
(2 REQ'D.I 


HOOK FOR PULLING 
RETAINERS INBOARD 
{MAKE LOCALLY! 




6. Pull the register out of its instrument panel 
opening. 

7. Press the replacement register into its opening. 

Instrument Panel Cluster Right-Hand 
Register 

Refer to Figure 13 what appears to be a double register 
near the right end of the appligue is either a single right- 
hand register with a dummy left-hand segment or a 
single right-hand register with the left-hand segment 
providing an opening into which an optional 4x4 selector 
switch is installed. 

As shown in Figure 15 the right-hand register, or register 
and 4x4 switch, are secured to the instrument panel 
appligue. 

To service the register, proceed as follows: 

Removal and Installation 

1. Remove the instrument panel appligue following 
the procedure provided in Section 01-12 
Instrument Panel and Console. 

2. With the appligue removed, the three retaining tabs 
in both the upper and lower surface of the register 
are now accessible. Place a finger over each tab in 
the upper surface and depress them 
simultaneously. Rock the register so that the tabs 
will disengage and move out of position far enough 
to prevent re-engagement. 


OPENING FOR 
4x4 SWITCH 



A/C INSTRUMENT 
PANEL CLUSTER RH 
REGISTER ASSY 
(4x4 APPLICATION) 
-190696- 



VIEW 


NO 4 x 4 SWITCH OPENING 
DUMMY LOUVER PROVIDED 
FOR STYLING 


SEE VIEW A 


A/C INSTRUMENT 
PANEL CLUSTER RH 
REGISTER ASSY . 
(4x2 APPLICATION)/ 
19C696- / , 



CCL 3289-A 


FIG. 14 Right-Hand Register Removal 


FIG. 15 Instrument Panel Cluster Right-Hand Register 














12-02B-13 


Heater System—Ranger/Bronco II 


12-02B-13 


3. Depress the three tabs in the lower surface of the 
register. Then, push the register out of the 
appligue. 

4. To install the register, press it into the applique 
until it snaps in place. 

5. Install the appligue onto the instrument panel. 

NOTE: There is a rectangular retainer on the back of the 
louvered side of the register which secures the 
connector for the lead to the 4x4 switch. This lead must 
be disconnected to free the appligue for removal when 
the vehicle is equipped with optional 4x4 system. 



FIG. 16 Instrument Panel Cluster Left-Hand Register 


Instrument Panel Cluster Left-Hand Register 
Removal and Installation 

Refer to Fig. 16. 

1. Remove the instrument panel appligue as 
described in Section 01-12 Instrument Panel and 
Console. 

2. Working from the back side of the appligue, 
depress the retaining tab one each side of the left- 
hand register and push it out of the appligue. 

3. To install the register, press it into the appligue 
until the retaining tabs snap into place. 

4. Install the appligue. 

Demisters 

The instrument panel duct includes a built-in channel 
which routes incoming air from the plenum to the right- 
arid left-hand demister outlets in the instrument panel. A 
large pre-formed gasket is provided to seal and direct 
airflow to the right-hand demister outlet. The left end of 
the instrument panel duct feeds air directly to the left 
demister outlet. 

Defrost Nozzle 

Removal 

1. Refer to Section 01-12, Instrument Panel Console, 
for the procedure to follow when removing and 
installing the instrument panel. To service the 
defroster nozzle the instrument panel. To service 
the defroster nozzle, it is only necessary to follow 
that procedure to the point where the panel can be 
rolled over and placed on the front seat. 

2. Remove the four screws which attach the nozzle to 
the instrument panel and duct (Fig. 12). 

3. Pull the nozzle off from its mounting location. 

Installation 

1. Align the defroster with its mounting locations in 
the instrument panel and duct. 

2. Attach the nozzle with four screws. 



FIG. 17 Defroster Nozzle 
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3. Install the instrument panel following the procedure 
outlined in Section 01-12, Instrument Panel and 
Console. 

Heater Blower Assembly 

Removal 

1. Disconnect battery ground cable(s). 

2. In the passenger compartment, remove the nut 
from the plenum assembly which is located just to 
the right of the heater core access cover. Refer to 
Fig. 18. 

3. In the engine compartment, remove the electrical 
connector from the blower motor by pushing on the 
connector tab while pulling the connector off the 
motor. Remove the connector from the blower 
motor resistor. 

4. Disconnect the vacuum hose which is part of wiring 
harness 19D605 from the vacuum check valve. 

5. Disconnect the vacuum line which is a part of the 
heater blower assembly from the vacuum source 
on the engine intake manifold and remove it from 
the routing channel. 

6. Remove three nuts which attach the heater blower 
assembly to the dash panel. (Fig. 18). 


7. Pull heater blower assembly away from the dash 
panel and remove it from the vehicle. 

Installation 

1. Position the heater blower assembly against the 
dash panel in the engine compartment, taking care 
to align the blower assembly with the existing 
studs. 

2. Install three nuts on the heater blower assembly. 

3. Install electrical connectors at the blower motor 
and resistor. 

4. In the passenger compartment, install a nut at the 
bottom of the plenum assembly to the right of the 
heater core access cover. 

5. Connect the vacuum line which is part of harness 
190605 to the check valve. 

6. Connect the vacuum line which is part of the 
heater blower assembly to the vacuum source 
from the engine intake manifold. Route the vacuum 
line through the retaining channel. 

7. Connect the battery ground cable(s). 

8. Check the system for proper operation. 



FIG. 18 Heater Blower Assembly Attachment to Dash Panel 
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Heater Plenum Assembly 

Removal 

1. Disconnect the battery ground cable(s). 

2. Remove heater hoses from core tubes and plug 
hoses (follow procedure described under heater 
core removal). 

3. Remove the heater blower assembly as outlined in 
the Heater Blower Assembly Removal procedure 
in this Section. 

4. Remove two nuts from plenum studs at dash panel 
(engine compartment) (Fig. 19). 

5. In the passenger compartment, remove the 
instrument panel, following procedures given in 
Section 01-12, Instrument Panel and Console. 

6. Pull plenum rearward from the dash panel and 
remove from the vehicle. 


Installation 

1. Position the plenum to the dash panel, aligning the 
studs with the holes in the panel. 

2. Install two nuts on the plenum studs at the dash 
panel in the engine compartment ( one stud is 
located below heater core tubes and one is located 
at the bottom of the plenum) (Fig. 19). 

3. Install heater blower assembly as outlined under 
Heater Blower Assembly procedures. 

4. Install the heater hoses on the heater core tubes. 

5. Install the instrument panel, following procedures 
given in Section 01.12, Instrument Panel and 
Console. 

6. Connect the battery ground cable(s). Check 
system for proper installation. 



FIG. 19 Heater Core Cover Remote 
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Heater Core 

Removal 

1. Allow the engine to cool. Following all safety 
precautions (refer to Section 03-03, Engine 
Cooling) and using a thick cloth, turn radiator cap 
slowly to the first stop. Step back while pressure is 
released. When the pressure has been released, 
tighten the radiator cap on the raidator. 

2. Disconnect the heater hoses from the heater core 
tubes and plug the hoses. 

3. In the passenger compartment, remove four 
screws attaching the heater core access cover to 
the plenum assembly. Remove the access cover 
(Fig. 19). 

4. Pull the heater core rearward and down, removing 
it from the plenum assembly. 

Installation 

1. Position the heater core and seal in the plenum 
assembly. 

2. Install the heater core access cover to the plenum 
assembly and secure it with four screws. 

3. Install the heater hoses to the heater core tubes at 
the dash panel in the engine compartment. Do not 
over-tighten the hose clamps. 

4. Check the coolant level and add coolant as 
required. Refer to Section 03-03, Engine Cooling. 

5. Check the system for proper operation and coolant 
leaks. 

Vacuum Motor 

Removal 

1. Open the glove compartment remove contest. 
Push inward on the sides of the compartment and 
pull rearward until it disengages from its latched 
position and hangs down. The vacuum motor 
should be visible on the right side of the plenum. 

2. Disconnect the vacuum hose from the vacuum 
motor nipple (Fig. 20). 



3. Remove the two screws which attach the vacuum 
motor to the plenum. 

4. Swing the vacuum motor rearward and disconnect 
its arm from the shaft on the plenum by sliding the 
motor arm to the left. 

Installation 

1. Position the vacuum arm so that the shaft on the 
plenum protrudes through the hole in the arm. 

2. Swing the vacuum motor forward and install two 
the screws to attach the motor to the planum. 

3. Connect the vacuum hose to the vacuum motor 
nipple. 

4. PUsh the sides of the glove compartment inward 
and install it into its latched position. 

5. Start the engine and verify that the vacuum motor 
responds properly to the function control lever 
when it is removed from its OFF position to one of 
the functional settings. 

Vacuum Line Service 

Removal 

1. Working in the engine compartment at the heater 
blower housing, disconnect the vacuum line (which 
is part of the 19D605 wiring harness). 
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FIG. 22 Blower Motor Wire Harness Removal 


2. Disconnect the vacuum line from the vacuum 
source on the engine intake manifold, and remove 
it from the routing channel. 

3. Disconnect the vacuum line from the vacuum 
reservoir, and remove the rosebud from the heater 
case assembly. 

Installation 

1. Insert the Rosebud in the hole provided in the 
heater case. 

2. Connect the vacuum line, which is a part of the 
19D605 wiring harness, to the check valve. 

3. Connect the long length of the vacuum source on 
the engine intake manifold. Route as illustrated in 
Fig. 21. 

Blower Motor and or Wheel 

Removal 

1. Disconnect the battery ground cable(s). 

2. Remove the air cleaner in front of the blower 
motor. 

3. Disconnect the wire harness connector from 
blower motor by pushing down on the connector 
tabs and pulling the connector off the motor (Fig. 
22 ). 

4. Disconnect the blower motor cooling tube at the 
blower motor. 

5. Remove three screws attaching the blower motor 
and wheel to the heater blower assembly. 

6. Holding cooling tube aside, pull the blower motor 
and wheel from the heater blower assembly and 
remove it from the vehicle. 

7. Remove the blower wheel hub clamp if applicable, 
and the pushnut from the motor shaft. Then, pull 
the blower wheel from the motor shaft. (Fig. 23). 

Installation 

1. Install blower motor wheel on blower motor shaft 
(Fig. 23). 

2. Install hub clamp, as shown in Fig. 23. 



FIG. 23 Blower Motor and Wheel-Disassembled View 


3. Holding the cooling tube aside, position the blower 
motor and wheel on the heater blower assembly 
and install three attaching screws. 

4. Connect the blower motor cooling tube. 

5. Connect the wire harness connector at the blower 
motor. 

6. Install the air cleaner in front of the blower motor. 

7. Connect the battery ground cable(s). Check the 
system for proper operation. 

Blower Motor Resistor 

The blower motor resistor assembly is located on the 

heater blower assembly in the engine compartment 

(Fig. 3). 

Removal 

1. Disconnect the wire connector from the blower 
motor resistor. 

2. Remove the two resistor assembly attaching 
screws and lift the resistor from the opening in the 
heater blow assembly. 

Installation 

1. Position the resistor assembly in the opening in the 
heater blower assembly with the notched edge of 
the resistor mounted toward the blower motor. 

2. Install the two resistor attaching screws and 
tighten them securely. 

3. Connect the wire connector to the resistor 
terminals. 

4. Check the blower for proper operation in all blower 
speeds. 

Heater Hoses 

Removal and Installation 

1. Drain the coolant from the cooling system. 
Observe the safety precautions covered in Section 
03-03, Engine Cooling. 

2. Loosen the clamps and remove the heater hose(s) 
from the vehicle (Figs. 24 and 25). 

3. route the heater hose(s), as shown. 

4. Connect the heater hose to the fittings and tighten 
the clamps to specification. DO NOT overtighten 
the hose clamps. 



System—Ranger/Bronco II 


12-02B-18 


o Section 


Check for coolant leaks and for proper operation of 
the system. 







FIG. 25 Heater Hose Routing-2.9L Engine 


ELECTRICAL 


System Protection 

Blower Circuit 

30 Amp Mini-Fuse 
(Light Green) 
in Panel F-9 

Blower Motor Current Draw 

Switch Setting 

Amps 

Volts 

Off 

0 

0 

Low 

3.5-5.5 

5 

Med. Low 

5-7.5 

8 

Med. High 

7-9.5 

10 

High 

9.5-11.5 

12 


Illumination 

Control Assembly_One ICP-161 Bulb 


_ TORQUE SPECIFICATIONS _ 

j Heater Hose Clamps 1.46-2.03 N-m (13-18 In-Lbs) | 


F-1 F-2 F-3 F-4 



The fuse panel is located on the dash panel in 
passenger compartment left of steering column. 

CK6130-2B 
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DESCRIPTION AND OPERATION (Continued) 



FUNCTION 

LEVER 

SETTING 

MR DtSTOBUTtON 

DEF 

TO FIVE DEFROSTER NOZZLE OUTLETS WITH SMALL BLEED TO FLOOR OUTLETS 

MIX 

TO DEFROSTER NOZZLE OUTLETS, FLOOR OUTLETS, AND SIDE WINDOW DEMISTERS. (IF THE AMBIENT 
TEMPERATURE EXCEEDS 3°C (45°F), THE A/C COMPRESSOR WILL BEGIN OPERATION.) 

HEAT 

TO FLOOR OUTLETS AND SIDE WINDOW DEMISTERS WITH SMALL BLEED TO DEFROSTER OUTLETS. 

Off 

ALL CLIMATE CONTROL FUNCTIONS AND BLOWER OPERATION ARE STOPPED. 

VENT 

OUTSIDE AIR IS DIRECTED TO ALL INSTRUMENT PANEL OUTLETS. 

NORMA/C 

COMPRESSOR OR CLUTCH ENGAGES COMPRESSOR DRIVESHAFT AND OUTSIDE AIR IS DRAWN THROUGH 
EVAPORATOR CORE AND DIRECTED INTO PASSENGER COMPARTMENT THROUGH EACH OF THE 
INSTRUMENT PANEL REGISTER DUCTS. 

MAX A/C 

SAME AS NORM A/C EXCEPT OUTSIDE RECIRC AIR DOOR IS CLOSED SO THAT NO OUTSIDE AIR IS ADMITTED 
INTO THE SYSTEM. AIR, INSTEAD IS DRAWN FROM THE PASSENGER COMPARTMENT. RECIRCULATED 
THROUGH THE SYSTEM, AND THEN, RETURNED TO THE PASSENGER COMPARTMENT FOR ANOTHER CYCLE 
OF RECIRCULATION. 


CCL334&A 


Heater-Ventilation System 

The heater-ventilation system receives outside air 
from the cowl top grille for system operation. 
Outside air enters the blower from the cowl air intake 
and is forced through and/or around the heater core 
in the plenum. Air is then directed to the panel 
registers, floor outlets, demisters, and defroster 
outlets depending on the setting of the Function 
Control Lever (refer to Air Distribution). The system 
is controlled by one manually adjusted cable, and 
one vacuum controlled lever. The cable is located 
between the control assembly, located in the 
instrument panel, and a cam on the plenum 


assembly. The vacuum harness is located between 
the control assembly and vacuum motors on the 
plenum assembly. The function lever operates the 
Heat-Defrost door and Vent-Heat door located in 
the plenum by means of a vacuum harness. The 
temperature control lever operates the temperature 
blend door in the plenum. Airflow volume is 
controlled by a blower switch and a resistor 
assembly to provide four blower operating speeds. 
The function lever has an OFF position which 
actuates the outside air door to CLOSED position 
and shuts off the blower motor. 
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REMOVAL AND INSTALLATION (Continued) 










DESCRIPTION AND OPERATION (Continued) 


Air Distribution 

Blended, heated, and unheated outside air is 
directed to the instrument panel registers, the floor 
outlets and side window demisters, or the defroster 
outlets by the vent-heat door and the heat-defrost 
door. The function lever controls the doors by 
means of a vacuum selector and vacuum harness 
between the control assembly and plenum. The 
function lever also controls the outside air door by 
means of a vacuum motor. 

When the Function Control Lever is at the VENT 
position, the vent-heat door is positioned to allow air 
to come out of the instrument panel registers. 


Blower Control 

Refer to Illustration. 

The blower motor is controlled by a four-position 
switch located on the left side of the Control 
Assembly. The four switch positions are LOW, 
MEDIUM LOW, MEDIUM HIGH and HIGH. The four 
operating speeds are obtained with a resistor 
assembly connected in series with four of the switch 
operating positions and the ground side of the 
blower motor. 

With the switch at LOW, current flow in the motor 
ground circuit is through three resistor coils to obtain 
the lowest operating speed. 


When the Function Control Lever is at the HEAT 
position, the vent-heat door closes to the registers 
and airflow is directed to the floor and side window 
demisters, with a small amount of bleed to the 
defroster. In the MIX position, airflow is divided 
between floor demisters and defroster. In the 
DEFROST position, airflow is directed through the 
defroster nozzle with a small amount of bleed to the 
floor and demisters. 


With the switch at MEDIUM LOW (next position), 
current flow in the motor ground circuit is through 
two resistor coils to obtain a medium low motor 
operating speed. 

With the switch at MEDIUM HIGH (position next to 
HI), current flow in the motor ground circuit is 
through one resistor coil to obtain a medium high 
motor operating speed. 

With the switch at HIGH, current flow in the motor 
ground circuit bypasses the resistor to obtain the 
maximum blower operating speed. 
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REMOVAL AND INSTALLATION (Continued) 


3. Repair hose using one of the following 
procedures: 

A. Cut out the damaged section and splice in a 
new hose using a short piece of 15.875mm 
(5/8inch) tubing and hose clamp. 

B. If connector is broken or damaged, replace 
with connector assembly or subsequent 
parts as needed. 


4. Install hose by pushing hose on tube until 
connector snaps over bead on tube. 

5. Fill and bleed cooling system. (Refer to Section 
03-03, Engine Cooling.) 

6. Check for coolant leaks and for proper 
operation of the system. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 



1 . 

Install blower motor wheel on blower motor 
shaft. 

5. 

Connect blower motor cooling tube at blower 
motor. 

2. 

Install hub clamp. 

6. 

Connect wire harness connector at blower 

3. 

Glue a new motor mounting gasket to the 


motor (push on). 


blower motor as needed. 

7. 

Install vacuum reservoir on hoses with two 

4. 

Holding cooling tube aside, position blower 


screws. 


motor and wheel to the heater blower assembly 
and install three attaching screws. 

8. 

Install air cleaner/air inlet duct as necessary. 


Blower Motor Resistor 

The blower motor resistor assembly is located on 
the heater blower assembly, next to the blower in 
the engine compartment. 

Removal 

1. Disconnect the wire connector from the blower 
motor resistor. 

2. Remove the two resistor assembly attaching 
screws and lift the resistor from the opening in 
the heater blower assembly. 


Installation 

1. Position the resistor assembly to the heater 
blower assembly with the notched edge of the 
resistor mounted avyay from the blower motor. 

2. Install the two resistor attaching screws and 
tighten securely. 

3. Connect the wire connector to the resistor 
terminals. 

4. Check the blower for proper operation in all 
blower speeds as described in this Section 
under Blower Control. 









Cable Adjustment 

1. Remove instrument panel upper finish panel. 

2. Set Function Control Lever at mid-position 
(between VENT and HEAT), and temperature 
control lever at COOL position. 


Working through opening, remove cable 
housing from metal clip on top of plenum by 
depressing clip tab and pulling cable up. Cable 
wire end loop should remain attached to control 
cam on plenum. 


FRONT OF 
VEHICLE 


CABLE ASSEMBLY 
(TEMPERATURE) BLUE « 
18D306- 




im 




TEMPERATURE 

CONTROL 

CABLE 



PLENUM 

CHAMBER 

ASSEMBLY 

-19740- 


CCL 2453-E 
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REMOVAL AND INSTALLATION (Continued) 

Blower Motor and/or Wheel 

Removal 

1. Disconnect battery ground cable. 

2. Remove the air cleaner or air inlet duct as 
necessary. 

3. Remove two screws attaching the vacuum 
reservoir to the blower assembly and remove 
the reservoir. 

4. Disconnect wire harness connector from 
blower motor by pushing down on connector 
tabs and pulling connector off motor. 



CCL 2467-B 
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REMOVAL AND INSTALLATION (Continued) 


HEADLIGHT AND BACK 
WINDOW DEFROSTER 
SWITCH 



HEATER-A/C 
• CONTROL ASSEMBLY 
-19980- 



INSTRUMENT CLUSTER 
PANEL ASSEMBLY 


HEATER-A/C CONTROL 
ASSEMBLY 
-19980- 



SCREW 
-56930-S2- 
(3 REQ'DI 


TEMPERATURE 
CONTROL CABLE 
AT BLEND DOOR 
-18D306- 




Installation 

1. Pull the temperature control cable (blue) 
through the opening in the instrument panel. 

2. Attach temperature cable wire (blue) to 
temperature control lever and snap cable flag 
into control bracket. 

3. Connect vacuum harness to selector lever. 

4. Install wire harness electrical connectors to the 
control assembly. 


5. Position control assembly to instrument panel 
and install three attaching screws. 

6. Install instrument cluster housing cover. 

7. Connect battery ground cable. 

8. Check controls for proper operation. (Refer to 
Temperature Control and Air Distribution in this 
Section.) 

















REMOVAL AND INSTALLATION (Continued) 


Heater Plenum Assembly 
Removal 

1. Disconnect battery ground cable. 

2. Remove heater hoses from heater core tubes 
as outlined in the heater hose removal 
procedure in this Section. Plug hoses. 

3. Remove instrument panel. (Refer to Section 
01-12, Instrument Panel and Console). 


PLENUM ASSEMBLY 
19740- 


CCL 2463-C 


Installation 

1. Position plenum to dash panel, aligning holes to 5. Install heater hoses on heater core tubes as 

studs in dash panel. outlined in heater hose procedures. 

2. Install four nuts to secure plenum to dash panel. 

3. Install floor duct as outlined in this Section. 

4. Install instrument panel as outlined in Section 
01-12, Instrument Panel and Console. Take 
care in routing the temperature control cable. 

Route the cable as outlined in this Section. 



6. Connect battery ground cable and check for 
proper system operation. Refer to Air 
Distribution and Temperature Control in this 
Section. 



4. Remove left hand floor duct as outlined in this 
Section. 

5. Remove four nuts from studs retaining plenum 
to dash panel (passenger compartment) and 
remove plenum. 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Floor Duct 

Removal and Installation 

1. Remove screw attaching floor duct to dash 
panel on driver's side. 

2. Disengage floor duct from plenum, and remove. 

3. To install, position floor duct to the plenum. 
Install attaching screws. 



PLENUM ASSEMBLY 
-19740- 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install cable into the instrument panel. 

2. Connect cable wire end loop to cam. 

3. Install control assembly as outlined in this 
Section. 

4. Adjust cable as outlined in this Section. 

5. Install instrument cluster housing assembly. 
Refer to Section 01-12, Instrument Panel and 
Console. 


6. Install radio. Refer to Section 15-01, Receiver 
and Tape Chassis. 

7. Check system for proper operation as 
described under temperature control and/or air 
distribution in this Section. 




CC12453-E 
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REMOVAL AND INSTALLATION (Continued) 


Demister Duct Assembly 
Removal 

Refer to Illustration. 

1. Remove the upper trim panel and instrument 
panel following the procedure given for the 
instrument panel removal. Refer to Section 
01-12, Instrument Panel and Console. 


2. With the instrument panel laying on the vehicle 
front seat, unsnap the demister assembly. 

3. Unscrew the demister attaching screws on top 
of the instrument panel, then pull to unsnap the 
demisters from the housings. 


SCREW 

56929-S2 


LEFT DEMISTER AND 
HOSE ASSEMBLY 
19E655 


CENTER DUCT 
ASSEMBLY 
AIR INLET 
19A618 


BODEN 

CABLES 


VIEW B 


FRONT OF VEHICLE 



CCL2460-B 


Installation 

1. Push the demisters into the demister housings, 
then screw the demister attaching screws into 
place. 

2. Push to snap the demister inlet assembly to the 
center duct demister opening. 

3. Install the instrument panel and upper trim 
panel following the procedures (refer to Section 
01-12, Instrument Panel and Console). 
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REMOVAL AND INSTALLATION (Continued) 


Demister Duct Assembly 


Removal 

Refer to Illustration. 

1. Remove the upper trim panel and instrument 
panel following the procedure given for the 
instrument panel removal. Refer to Section 
01-12, Instrument Panel and Console. 


2. With the instrument panel laying on the vehicle 
front seat, unsnap the demister assembly. 

3. Unscrew the demister attaching screws on top 
of the instrument panel, then pull to unsnap the 
demisters from the housings. 


LEFT DEMISTER AND 
HOSE ASSEMBLY 
19E655 


CENTER DUCT 
ASSEMBLY 
AIR INLET 
19A618 


BODEN 

CABLES 


VIEW B 


FRONT OF VEHICLE 



CCL2460-B 


Installation 

1. Push the demisters into the demister housings, 
then screw the demister attaching screws into 
place. 

2. Push to snap the demister inlet assembly to the 
center duct demister opening. 

3. Install the instrument panel and upper trim 
panel following the procedures (refer to Section 
01-12, Instrument Panel and Console). 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. install cable into the instrument panel. 

2. Connect cable wire end loop to cam. 

3. Install control assembly as outlined in this 
Section. 

4. Adjust cable as outlined in this Section. 

5. Install instrument cluster housing assembly. 
Refer to Section 01-12, Instrument Panel and 
Console. 


6. Install radio. Refer to Section 15-01, Receiver 
and Tape Chassis. 

7. Check system for proper operation as 
described under temperature control and/or air 
distribution in this Section. 
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REMOVAL AND INSTALLATION (Continued) 


Floor Duct 

Removal and Installation 

1. Remove screw attaching floor duct to dash 
panel on driver's side. 

2. Disengage floor duct from plenum, and remove. 

3. To install, position floor duct to the plenum. 
Install attaching screws. 


FRONT OF VEHICLE 



PLENUM ASSEMBLY 
-19740- 


CCL 2463-C 











HEATER CONTROL 
ASSEMBLY 
-18549- 
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REMOVAL AND INSTALLATION (Continued) 


Heater Plenum Assembly 
Removal 

1. Disconnect battery ground cable. 

2. Remove heater hoses from heater core tubes 
as outlined in the heater hose removal 
procedure in this Section. Plug hoses. 

3. Remove instrument panel. (Refer to Section 
01-12, Instrument Panel and Console). 


4. Remove left hand floor duct as outlined in this 
Section. 

5. Remove four nuts from studs retaining plenum 
to dash panel (passenger compartment) and 
remove plenum. 



CCL24SS-C 


Installation 

1. Position plenum to dash panel, aligning holes to 
studs in dash panel. 

2. Install four nuts to secure plenum to dash panel. 

3. Install floor duct as outlined in this Section. 

4. Install instrument panel as outlined in Section 
01-12, Instrument Panel and Console. Take 
care in routing the temperature control cable. 
Route the cable as outlined in this Section. 


5. Install heater hoses on heater core tubes as 
outlined in heater hose procedures. 

6. Connect battery ground cable and check for 
proper system operation. Refer to Air 
Distribution and Temperature Control in this 
Section. 


Heater Plenum Doors 

The heater plenum assembly is vibration welded 
together, therefore the heater plenum doors are not 
serviceable. 








12-02010 


Heater and Power Ventilation System—Aerostar 


12-02010 


REMOVAL AND INSTALLATION (Continued) 



Installation 

1. Pull the temperature control cable (blue) 


through the opening in the instrument panel. 

Attach temperature cable wire (blue) to 
temperature control lever and snap cable flag 
into control bracket. 

Connect vacuum harness to selector lever. 

Install wire harness electrical connectors to the 
control assembly. 


Position control assembly to instrument panel 
and install three attaching screws. 

Install instrument cluster housing cover. 
Connect battery ground cable. 

Check controls for proper operation. (Refer to 
Temperature Control and Air Distribution in this 
Section.) 
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REMOVAL AND INSTALLATION (Continued) 


Blower Motor and/or Wheel 

Removal 

1. Disconnect battery ground cable. 

2. Remove the air cleaner or air inlet duct as 
necessary. 

3. Remove two screws attaching the vacuum 
reservoir to the blower assembly and remove 
the reservoir. 

4. Disconnect wire harness connector from 
blower motor by pushing down on connector 
tabs and pulling connector off motor. 



CCL 2467-B 






Cable Adjustment 

1. Remove instrument panel upper finish panel. 

2. Set Function Control Lever at mid-position 
(between VENT and HEAT), and temperature 
control lever at COOL position. 


3. Working through opening, remove cable 
housing from metal clip on top of plenum by 
depressing clip tab and pulling cable up. Cable 
wire end loop should remain attached to control 
cam on plenum. 




CCL 2453-E 
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REMOVAL AND INSTALLATION (Continued) 


Installation 



1. 

Install blower motor wheel on blower motor 
shaft. 

5. 

Connect blower motor cooling tube at blower 
motor. 

2. 

Install hub clamp. 

6. 

Connect wire harness connector at blower 

3. 

Glue a new motor mounting gasket to the 


motor (push on). 


blower motor as needed. 

7. 

Install vacuum reservoir on hoses with two 

4. 

Holding cooling tube aside, position blower 


screws. 


motor and wheel to the heater blower assembly 
and install three attaching screws. 

8. 

Install air cleaner/air inlet duct as necessary. 


Blower Motor Resistor 

Installation 

The blower motor resistor assembly is located on 
the heater blower assembly, next to the blower in 
the engine compartment. 

1. 

Position the resistor assembly to the heater 
blower assembly with the notched edge of the 
resistor mounted avyay from the blower motor. 

Removal 

1. Disconnect the wire connector from the blower 

2. 

Install the two resistor attaching screws and 
tighten securely. 

motor resistor. 

2. Remove the two resistor assembly attaching 

3. 

Connect the wire connector to the resistor 
terminals. 

screws and lift the resistor from the opening in 
the heater blower assembly. 

4. 

Check the blower for proper operation in all 
blower speeds as described in this Section 
under Blower Control. 














DIAGNOSIS AND TESTING 


Blower Motor Voltage Test 

1. Place temperature selector lever in mid-range 
position (halfway between COOL and WARM). 

2. Place Function Control Lever in VENT position 
(air through registers). 

3. Insert probes of voltmeter such as Rotunda 
Digital Volt Ohm Meter 007-00001 or an 
equivalent, into connector at rear of blower 
motor and make contact with wire terminals. 
With engine running, measure voltage drop 
across motor. 

4. With engine running (battery voltage 
approximately 14.2 volts), the voltage reading 
should be within the range specified for each 
blower motor lever position (refer to 
Specifications at the end of this Section). 


Blower Motor Current Draw Test 

1. Disconnect the blower motor electrical wire 
harness. 

2. Connect an ammeter such as Rotunda Digital 
Volt Ohm Meter 007-00001 or an equivalent, 
between the right (positive) terminal on the 
motor and the corresponding terminal of the 
wire harness connector. Connect a jumper wire 
between the left (ground) terminal on the motor 
and the corresponding terminal of the wire 
harness connector. 

3. Place the system temperature control lever in 
the mid-range position (halfway between COOL 
and WARM) and the Function Control Lever in 
VENT position (air through registers). 

4. With the battery fully charged, start the engine 
and operate the blower in all blower speeds. 
Record the current draw for each blower speed. 


5. The current draw for each blower speed should 
be within the limits shown in Specifications at 
the end of this Section. 

6. Disconnect the ammeter and jumper wire, 
reconnect the harness connector to the blower 
motor. 

7. Check the blower system for proper operation. 


ADJUSTMENTS 


Temperature Control Cable 

To check the temperature control cable 
adjustment, move the temperature control lever 
back and forth, checking for the sound of the 
temperature blend door seating against the stop. 
The temperature control lever should have an equal 
amount of travel at each end and should not 
"bottom out" at either end of the slot. If these 
conditions are not met, the temperature control 
cable may not be adjusted properly or may not be 
connected. Refer to Cable Adjustment or Cable 
Installation. It is also possible the door crank is not in 
the correct slot in the cam on top of plenum. Refer to 
Plenum Door Installation. 

If the temperature control lever will not move left 
or right and appears to be locked in place, the 
adjustment pins may have been inadvertently left in 
the control cams during assembly. To remove these 
pins, refer to the following procedure: 

1. Remove instrument panel upper finish panel. 

2. Working through the openings, remove the two 
red pins from the control cams. 

3. Check for proper control cable operation. 

4. Install instrument panel top. 
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REMOVAL AND INSTALLATION (Continued) 


3. Repair hose using one of the following 
procedures: 

A. Cut out the damaged section and splice in a 
new hose using a short piece of 15.875mm 
(5/8inch) tubing and hose clamp. 

B. If connector is broken or damaged, replace 
with connector assembly or subsequent 
parts as needed. 


4. Install hose by pushing hose on tube until 
connector snaps over bead on tube. 

5. Fill and bleed cooling system. (Refer to Section 
03-03, Engine Cooling.) 

6. Check for coolant leaks and for proper 
operation of the system. 







DESCRIPTION AND OPERATION (Continued) 


Air Distribution 

Blended, heated, and unheated outside air is 
directed to the instrument panel registers, the floor 
outlets and side window demisters, or the defroster 
outlets by the vent-heat door and the heat-defrost 
door. The function lever controls the doors by 
means of a vacuum selector and vacuum harness 
between the control assembly and plenum. The 
function lever also controls the outside air door by 
means of a vacuum motor. 

When the Function Control Lever is at the VENT 
position, the vent-heat door is positioned to allow air 
to come out of the instrument panel registers. 


With the switch at MEDIUM LOW (next position), 
current flow in the motor ground circuit is through 
two resistor coils to obtain a medium low motor 
operating speed. 

With the switch at MEDIUM HIGH (position next to 
HI), current flow in the motor ground circuit is 
through one resistor coil to obtain a medium high 
motor operating speed. 

With the switch at HIGH, current flow in the motor 
ground circuit bypasses the resistor to obtain the 
maximum blower operating speed. 


Blower Control 

Refer to Illustration. 

The blower motor is controlled by a four-position 
switch located on the left side of the Control 
Assembly. The four switch positions are LOW, 
MEDIUM LOW, MEDIUM HIGH and HIGH. The four 
operating speeds are obtained with a resistor 
assembly connected in series with four of the switch 
operating positions and the ground side of the 
blower motor. 

With the switch at LOW, current flow in the motor 
ground circuit is through three resistor coils to obtain 
the lowest operating speed. 


When the Function Control Lever is at the HEAT 
position, the vent-heat door closes to the registers 
and airflow is directed to the floor and side window 
demisters, with a small amount of bleed to the 
defroster. In the MIX position, airflow is divided 
between floor demisters and defroster. In the 
DEFROST position, airflow is directed through the 
defroster nozzle with a small amount of bleed to the 
floor and demisters. 
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REMOVAL AND INSTALLATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 



FUNCTION 

LEVER 

SETTING 

ar MroaunoN 

DEF 

TO FIVE DEFROSTER NOZZLE OUTLETS WITH SMALL BLEED TO FLOOR OUTLETS. 

MIX 

TO DEFROSTER NOZZLE OUTLETS. FLOOR OUTLETS. AND SIDE WINDOW DEMISTERS, (IF THE AMBIENT 
TEMPERATURE EXCEEDS 3*C (45°F). THE A/C COMPRESSOR WILL BEGIN OPERATION.) 

HEAT 

TO FLOOR OUTLETS AND SIDE WINDOW DEMISTERS WITH SMALL BLEED TO DEFROSTER OUTLETS 

OFF 

ALL CLIMATE CONTROL FUNCTIONS AND BLOWER OPERATION ARE STOPPED. 

VENT 

OUTSIDE AIR IS DIRECTED TO ALL INSTRUMENT PANEL OUTLETS. 

NORM A/C 

COMPRESSOR OR CLUTCH ENGAGES COMPRESSOR DRIVESHAFT AND OUTSIDE AIR IS DRAWN THROUGH 
EVAPORATOR CORE AND OIRECTEO INTO PASSENGER COMPARTMENT THROUGH EACH OF THE 
INSTRUMENT PANEL REGISTER DUCTS 

MAX A/C 

SAME AS NORM A/C EXCEPT OUTSIDE RECIRC AIR DOOR IS CLOSED SO THAT NO OUTSIDE AIR IS ADMITTED 
INTO THE SYSTEM. AIR. INSTEAD IS DRAWN FROM THE PASSENGER COMPARTMENT. RECIRCULATED 
THROUGH THE SYSTEM. AND THEN. RETURNED TO THE PASSENGER COMPARTMENT FOR ANOTHER CYCLE 
OF RECIRCULATION. 


CCL3349-A 


Heater-Ventilation System 

The heater-ventilation system receives outside air 
from the cowl top grille for system operation. 
Outside air enters the blower from the cowl air intake 
and is forced through and/or around the heater core 
in the plenum. Air is then directed to the panel 
registers, floor outlets, demisters, and defroster 
outlets depending on the setting of the Function 
Control Lever (refer to Air Distribution). The system 
is controlled by one manually adjusted cable, and 
one vacuum controlled lever. The cable is located 
between the control assembly, located in the 
instrument panel, and a cam on the plenum 


assembly. The vacuum harness is located between 
the control assembly and vacuum motors on the 
plenum assembly. The function lever operates the 
Heat-Defrost door and Vent-Heat door located in 
the plenum by means of a vacuum harness. The 
temperature control lever operates the temperature 
blend door in the plenum. Airflow volume is 
controlled by a blower switch and a resistor 
assembly to provide four blower operating speeds. 
The function lever has an OFF position which 
actuates the outside air door to CLOSED position 
and shuts off the blower motor. 
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DESCRIPTION AND OPERATION (Continued) 



Suction Accumulator/Drier 

The suction accumulator/drier is mounted on the 
front of the evaporator core in Aerostar vehicles, 
and on the side of the evaporator core in Ranger 
and Bronco II vehicles. It attaches directly to the 
evaporator outlet tube. A suction service access 
gauge port valve is mounted on the side of the 
suction accumulator/drier in Aerostar vehicles, and 
on the top of the suction accumulator/drier in 
Ranger and Bronco II vehicles. Its purpose is to 
provide service access to the suction side of the 
refrigerant system for pressure readings and system 
diagnosis. It also may be used for liquid charging the 
system when required. An inverted liquid diverter 
cup is internally mounted on top of the refrigerant 
vapor return tube, in the center of the suction 
accumulator/drier, to prevent the heavier oil-laden 
liquid refrigerant from going directly into the 
compressor suction line. Upon entering the inlet of 
the suction accumulator/drier heavier oil-laden 
refrigerant contacts the liquid diverter cup, which 
serves as an umbrella, and drips down onto the 
bottom of the housing. A small diameter oil bleed 
hole is located, approximately 8mm (3/10 inch) 
above the bottom of the housing in Aerostar 
vehicles, and approximately 1 mm (0.04 inch) above 
the housing in Ranger and Bronco II vehicles. The 


bleed hole allows the accumulated heavier liquid 
refrigerant and oil mixture to enter the compressor 
suction line at a controlled rate. As the heavier liquid 
refrigerant and oil mixture passes through the small 
diameter liquid bleed hole, it has a second 
opportunity to vaporize and recirculate through the 
compressor without causing compressor damage 
due to slugging. A fine mesh screened filter fits 
tightly around the bottom of the vapor return tube in 
Aerostar vehicles, and around the oil bleed hole in 
Ranger and Bronco II vehicles. It filters out 
refrigerant system contaminant particles and 
prevents them from plugging the oil bleed hole. 

A desiccant bag is mounted inside the suction 
accumulator/drier tank assembly in Aerostar 
vehicles to absorb any moisture which may be in the 
refrigerant system. 

Another fitting is located on the side of the suction 
accumulator/drier in Aerostar vehicles, and on the 
top of the suction accumulator/drier in Ranger and 
Bronco II vehicles. It is used to mount the clutch 
cycling pressure switch and has a long travel 
Schrader-type valve stem core installed in the fitting 
opening to prevent refrigerant loss when the clutch 
cycling pressure switch is removed. 
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DESCRIPTION AND OPERATION (Continued) 


This tremendous heat transfer that occurs when a 
liquid boils or a vapor condenses forms the basic 
principle of all conventional refrigeration systems. 

For a liquid to be a refrigerant, it must also have a 
low boiling point. That is, the temperature at which it 
boils must be lower than the substance to be 
cooled. Refrigerant-12 is the liquid most commonly 
used in automotive air conditioning systems 
because in an open container it boils at 21.7°F 
below zero. Here is a liquid that boils or vaporizes 
well below passenger compartment temperatures 
and, in vaporizing, will absorb tremendous amounts 
of heat without getting any warmer itself. 


Refrigerant Flow 

During stabilized (A/C system shutdown) 
conditions, refrigerant system pressures are 
equalized on both the high and low sides of the 
refrigerant system. 

When the blower is on and the Function Selector 
Lever is in any A/C position, the A/C compressor 
magnetic clutch field coil is energized and the clutch 
plate is pulled into contact with the compressor 
clutch pulley. The clutch plate and hub assembly 
then rotates the compressor shaft. 

When the compressor shaft is rotated, the pistons 
are alternately moved back and forth in respective 
cylinder bores. As each piston is pulled from its 
cylinder bore, the pressure in the cylinder suddenly 
reduces to a pressure (or vacuum) considerably 
lower than the refrigerant vapor pressure on the 
suction side of the refrigerant system. The higher 
refrigerant system vapor pressure overcomes the 
suction reed valve spring pressure, forcing itself 
through the reed valve and into the lower pressure 
(or vacuum) area inside the compressor cylinder. 
The spring pressure on the reed valve closes the 
valve when the refrigerant system suction vapor 
pressure and the compressor cylinder vapor 
pressure are equalized. 

As each piston is forced into its respective 
cylinder bore, the refrigerant vapors from the suction 
side of the refrigerant system are compressed into a 
decreasingly smaller area, thus increasing the 
refrigerant vapor pressure and also raising the 
refrigerant vapor temperature. The higher 
refrigerant vapor pressure now assists in sealing the 
suction reed valve closed and also opens the 
discharge (high pressure) reed valve as the cylinder 
pressure exceeds the higher pressure side of the 
refrigerant system. When the compressed higher 
pressure and temperature refrigerant vapor is 
discharged into the high pressure side of the 
refrigerant system, the discharge reed valve spring 
pressure and the high side refrigerant pressure 
closes and seals the reed valve, thus preventing the 
discharge gas from entering the compressor 
cylinder. The compressor’s refrigerant vapor 
compression cycle then begins again. 


The high pressure and high temperature 
compressor discharge refrigerant gas is released 
into the top of the condenser assembly, via the 
compressor's discharge hose. The condenser, 
being close to ambient temperature, causes the 
refrigerant vapor to condense into a liquid when 
heat is removed from the refrigerant by ambient air 
passing over the condenser fins and tubing. 

Liquid refrigerant from the condenser exits from 
the top of the condenser and enters the high 
pressure liquid line and then the inlet side of the 
fixed orifice tube located in the evaporator inlet tube. 
The inlet filter screen of the fixed orifice tube 
assembly removes coarse contaminant 
particulates, which may be present in the liquid 
refrigerant, before the liquid refrigerant enters the 
calibrated opening of the orifice tube. The outlet end 
of the orifice tube assembly has a fine mesh filter 
with four open side slots in the body of the tube 
assembly, upstream from the filter. This filter 
removes fine contaminants and causes some of the 
refrigerant to exit through the non-filtered side slots. 
The side slots and filter act as a refrigerant flow 
noise suppressor. 

Evaporator pressure is reduced as a result of A/C 
compressor suction. As the evaporator pressure is 
lowered and the liquid line pressure increases, the 
liquid refrigerant passes through the fixed orifice 
tube and enters the evaporator at a low pressure 
and as a cold liquid. As airflow passes over the 
plate/fin sections of the evaporator core, the 
refrigerant inside absorbs the heat and changes into 
a vapor. 

Compressor suction draws the vaporized 
refrigerant and oil mixture into the suction 
accumulator/drier where the heavier oil-laden 
vapors fall to the bottom and the lighter vapors and 
oil mixture continue their path to the compressor via 
the top of the vapor return tube. A desiccant bag, 
located inside the suction accumulator/drier, 
absorbs and retains moisture which may be 
circulating in the refrigerant system. The heavier oil¬ 
laden refrigerant also returns to the compressor 
through a small liquid bleed hole near the. bottom of 
the vapor return tube. The liquid bleed hole provides 
a controlled second opportunity for the accumulated 
refrigerant and oil mixture to revaporize as it passes 
through the opening to re-enter into the main vapor 
flow path to the suction side of the compressor. 
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DESCRIPTION AND OPERATION (Continued) 


Evaporator Core 

The evaporator core is a "flooded type" plate/fin 
core in Aerostar vehicles, and a "multi-pass" plate/ 
fin aluminum core in Ranger and Bronco II. In all 
vehicles, the liquid line connects to the bottom of the 
core and the suction (low pressure) line connects to 
the top Of the core. In Aerostar vehicles, liquid bleed 
line is not used in this system. The liquid line tube is 
fitted with a fixed orifice to control refrigerant flow. 
This orifice can be removed from the evaporator 
core tube for replacement if it becomes necessary. 
However, a special tool is necessary to prevent 
breakage of the orifice. 

A/C Compressor and Clutch 

The Aerostar refrigerant system uses a Ford built 
swash plate design ten-cylinder compressor 
designated the FX-15. The compressor is mounted 
on the lower right side of the 3.0L EFI engine and is 
driven with a poly-vee belt. Belt tension adjustment 
is obtained by pivoting the belt tensioner. The 
Ranger and Bronco II refrigerant systems use six- 
cylinder compressors designated 6P148 and 
6E171, respectively. 


High Pressure Relief Valve 

Under extreme pressure conditions, the high 
pressure relief valve will momentarily open, allowing 
refrigerant vapor to escape. This relieves excessive 
pressure that might damage the compressor. The 
valve closes as soon as pressure is lower than the 
relief setting. This prevents loss of the complete 
refrigerant charge. The high pressure relief valve is 
located in the discharge manifold at the top of the 
compressor. 

HIGH PRESSURE 



Fixed Orifice Tube 

The fixed orifice tube assembly is a restriction 
between the high and low pressure refrigerant and 
meters the flow of liquid refrigerant into the 
evaporator core. Evaporator temperature is 
controlled by sensing the pressure within the 
evaporator with a pressure-operated electric switch. 
The pressure switch cycles the compressor on or off 
as necessary to maintain the evaporator pressure 
within specified limits. 


The fixed orifice tube is located in the evaporator 
inlet tube and has filter screens on the inlet and 
outlet ends of the tube body. The filter screens act 
as strainers for the liquid refrigerant flowing through 
the fixed orifice opening. Q-rings, on the tube body, 
prevent the high pressure liquid refrigerant from 
bypassing the orifice. Adjustment or repairs cannot 
be made to the fixed orifice tube assembly and it 
must be replaced as a unit. 

Condenser 

The air conditioning condenser is located in front 
of the radiator. The condenser receives 
compressed (therefore heated) refrigerant gas from 
the compressor. 

As the hot refrigerant gas flows through the 
condenser, it is cooled by air passing over the fins. 
The cooled, compressed refrigerant gas condenses 
to liquid refrigerant which flows directly to the 
evaporator through the fixed orifice tube in the 
evaporator inlet. 

Magnetic Clutch 

The compressor is cut in and out of operation by 
an electrically operated magnetic clutch mounted 
on the front of the compressor. The magnetic clutch 
is connected in series with the Function Selector 
Lever and the clutch cycling pressure switch. 


Clutch Cycling Pressure Switch 

The clutch cycling pressure switch is mounted on 
a Schrader valve-type fitting on the side of the 
suction accumulator/drier assembly in Aerostar 
vehicles, and on the top of the suction accumulator/ 
drier assembly in Ranger and Bronco II vehicles. A 
valve depressor, located inside the threaded end of 
the pressure switch, depresses the Schrader valve 
stem as the switch is mounted and allows, the 
suction pressure inside the accumulator/drier 
housing to control switch operation. The electrical 
switch contacts are normally open when the suction 
pressure is at or below 169 kPa (24.5 psi); they will 
close when the suction pressure rises to 
approximately 300 kPa (43.5 psi) or above. Lower 
ambient temperatures (below 8°C or 46°F), during 
winter cold weather seasons, will also open the 
clutch cycling pressure switch contacts due to the 
pressure/temperature relationship of the refrigerant 
in the system. The electrical switch contacts control 
the electrical circuit to the compressor's magnetic 
clutch field coil when the A/C Function Selector 
Lever is set for A/C operation. When the switch 
contacts are closed, the clutch field coil is energized 
and the A/C clutch is engaged to drive the 
compressor. When the switch contacts are open, 
the compressor's magnetic clutch coil is 
de-energized, the A/C clutch is disengaged and the 
compressor does not operate. The clutch cycling 
pressure switch, when functioning properly, will 
control the evaporator core pressure at a point 
where the plate/fin surface temperature will be 
maintained slightly above freezing, which prevents 
evaporator icing and the blockage of airflow. 













DESCRIPTION AND OPERATION (Continued) 


Service Access Valves 

These valves are similar to a tire valve with the 
exception that the core seal is a special material 
compatible with Freon 12. The service valve in the 
high pressure line (from compressor to condenser), 
allows access to the high pressure side of the 
system for attaching a service hose and pressure 
gauge. 

HIGH PRESSURE SERVICE ACCESS GAUGE PORT VALVE 


PROTECTIVE 

CAP 



VALVE BODY 



VALVE CORE 


L3681-1B 


The service valve on the suction accumulator/ 
drier allows access to the low pressure side of the 
system for attaching a service hose and pressure 
gauge. 


LOW PRESSURE SERVICE ACCESS 
GAUGE PORT VALVE 


PROTECTOR CAP 



VALVE 

(CLOSED) 


High pressure service valve adapters are 
necessary to connect a charging station or manifold 
gauge set to the valve. 


HIGH PRESSURE SERVICE VALVE AND ADAPTER 

FLEXIBLE TOOL 
D81L-19703-C 
MOTORCRAFT YT-355 



45 DEGREE TOOL 
D81L-19703-E 
MOTORCRAFT 
YT-927 


90 DEGREE TOOL 
D81L-19703-B 
MOTORCRAFT YT-354 


STRAIGHT TOOL 
D81L-19703-D 
MOTORCRAFT 
YT-357 



Spring Lock Coupling 

A spring lock coupling is used to make some 
refrigerant line connections. The spring lock 
coupling is a refrigerant line coupling held together 
by a garter spring inside a circular cage. When the 
coupling is connected together, the flared end of the 
female fitting slips behind the garter spring inside 
the male fitting cage. The garter spring and cage 
then prevent the flared end of the female fitting from 
pulling out of the cage. 
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DESCRIPTION AND OPERATION (Continued) 


•ALSO SUPPLIED IN 
KIT E35Y-19D690-A 
WITH GARTER SPRINGS 
■f ALSO SUPPLIED IN 
KIT E1Z2-19B596-A 


O-RINGS — 3/8" — 389157' 

\ V2" — 

5/8" —* 

3/4" — 


FEMALE 

FITTING 

t i 



MALE 

FITTING 


SPRING LOCK COUPLING DISCONNECTED 


ING 


GARTER 

SPRING 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E12Z-19E576-A- 
1/2 INCH — E1ZZ-19E576-B- 
5/8 INCH — E3SY-19ES76-A' 

3/4 INCH — E692-19E576-A 
•ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 



CHECK FOR MISSING OR DAMAGED GARTER 
SPRING - REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE - INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


CLEAN FITTINGS 


B — INSTALL NEW 
O-RINGS - USE 
ONLY SPECIFIED O-RINGS 



C — LUBRICATE WITH 

CLEAN REFRIGERANT 
OIL 


ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH A SLIGHT TWISTING 
MOTION 







REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK COUPLING. 


CCL 1825-E 





































DESCRIPTION AND OPERATION (Continued) 


Two O-rings are used to seal between the two 
halves of the coupling. These O-rings are made of 
special material and must be replaced with an O-ring 
made of the same material. The O-rings normally 
used in refrigerant system connections are not 
the same material and should not be used with 
the spring lock coupling. Use only the O-rings 
specified in the illustration. 


DIAGNOSIS AND TESTING 


Safety Precautions 

The refrigerant used in the air conditioner system 
is Refrigerant-12. Refrigerant-12 is non-explosive, 
non-flammable, non-corrosive, has practically no 
odor, and is heavier than air. Although it is classified 
as a safe refrigerant, certain precautions must be 
observed to protect the parts involved and the 
person who is working on the unit. 

Use only Refrigerant-12. Do not use refrigerant 
that was canned for pressure-operated accessories 
(such as boat air horns). This type is not pure 
Refrigerant-12 and will cause a malfunction. 

Liquid Refrigerant-12, at normal atmospheric 
pressures and temperatures, evaporates so quickly 
that it has the tendency to freeze anything it 
contacts. For this reason, be very careful to 
prevent any liquid refrigerant from coming in 
contact with the skin and especially the eyes. 

Refrigerant-12 is readily absorbed by most types 
of oil. It is therefore recommended that a bottle of 
sterile mineral oil and a quantity of weak boric acid 
solution be kept nearby when servicing the air 
conditioning system. Should any liquid refrigerant 
get into the eyes, immediately use a few drops 
of mineral oil to wash them out, then wash the 
eyes clean with a weak boric acid solution. Seek 
a doctor's aid immediately even though 
irritation may have ceased. 

Always wear safety goggles when servicing 
any part of the refrigerant system. 

The Refrigerant-12 in the system is always under 
pressure. Because the system is tightly sealed, heat 
applied to any part would cause this pressure to 
build up excessively. 

To avoid a dangerous explosion, never weld, 
use a blow torch, solder, steam clean, bake body 
finishes, or use any excessive amount of heat on 
or in the immediate area of any part of the air 
cooling system or refrigerant supply tank while 
they are closed to the atmosphere, whether 
filled with refrigerant or not. 

The liquid refrigerant evaporates so rapidly that 
the resulting refrigerant gas will displace the air 
surrounding the area where the refrigerant is 
released. To prevent possible suffocation in 
enclosed areas, always discharge the refrigerant 
from an air cooling system into the garage exhaust 
collector. Always maintain good ventilation 
surrounding the work area. 


Although Refrigerant-12 gas, under normal 
conditions, is non-poisonous, the discharge of 
refrigerant gas near an open flame can produce a 
very poisonous gas. This gas will also attack all 
bright metal surfaces. This poisonous gas is 
generated when the flame-type leak detector is 
used. Avoid inhaling the fumes from the leak 
detector. Make certain that Refrigerant-12 is 
both stored and installed in accordance with all 
state and local ordinances. 

When admitting Refrigerant-12 gas into the 
cooling unit, always keep the tank in an upright 
position. If the tank is on its side or upside down, 
liquid Refrigerant-12 will enter the system and 
damage the compressor. 


Visual Inspection—Mechanical 

Obstructed air passages, broken belts, 
disconnected or broken wires, loose clutch, or loose 
or broken mounting brackets and many refrigerant 
leaks may be determined by visual inspection of the 
parts. 

A refrigerant leak will usually appear as an oily 
residue at the leakage point in the system. The oily 
residue soon picks up dust or dirt particles from the 
surrounding air and appears greasy. Through time, 
this will build up and appear to be a heavy dirt- 
impregnated grease. 

Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and 
component connections. When these O-rings are 
replaced, lubricate the new O-rings with refrigerant 
oil. Be careful to keep shop towel lint from 
contaminating the internal surfaces of the 
connection. Leakage may occur at a spring lock 
coupling if the wrong O-rings are used at the 
coupling. Use only the O- rings listed in the Ford 
Master Parts Catalog for the spring lock coupling. 

Another type of leak may appear at the internal 
Schrader-type A/C charging valve core in the 
service gauge port valve fittings. If tightening the 
valve core does not stop the leak, replace it with a 
new A/C charging valve core or equivalent. 

Missing service gauge port valve caps can also 
cause a refrigerant leak. If this important primary 
seal (the valve cap) is missing, dirt will enter the area 
of the A/C charging valve core. When the service 
hose is attached, the valve compressor in the end of 
the service hose forces the dirt into the valve seat 
area and the dirt will destroy the sealing surface of 
the A/C charging valve core. When a service gauge 
port valve cap is missing, clean the protected area 
of the A/C charging valve core and install a new 
service gauge port valve cap. 

CAUTION: Service gauge port valve caps must 
be Installed finger-tight. If tightened with pliers, 
the sealing surface of the service gauge port 
valve may be damaged. 
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DIAGNOSIS AND TESTING (Continued) 


Proper Use of Manual Valves 

In the back-seated position, the low pressure 
valve is open between the suction side of the 
compressor and the evaporator, and the pressure 
valve is open between the discharge side of the 
compressor and the condenser. This is the normal 
operating position. 

In the front-seated position, the low pressure 
valve cuts off the suction side of the compressor 
from the evaporator, and the high pressure valve 
cuts off the discharge side of the compressor from 
the condenser. 


Attaching the Manifold Gauge Set 

When performing any of the various tests, test 
equipment must be connected to the refrigerant 
system. If charge station type of equipment is used, 
follow the instructions of the manufacturer. 

To attach a manifold gauge set such as Rotunda 
Manifold Gauge Set 063-00010 to the service port 
valves, proceed as follows: 

1. Turn both manifold gauge set valves fully 
clockwise to close the high and low pressure 
hoses at gauge set refrigerant center outlet 
hoses. Service Port Adapter D81L-19703-A or 
Motorcraft Tool YT-354 or 355 or equivalent is 
required to connect the manifold gauge set or a 
charging station to the high pressure service 
gauge port valve. 



2. Remove the caps from the high and low 
pressure service (Schrader) gauge port valves. 

3. If the manifold gauge set or charging station 
refrigerant hoses do not have the valve 
depressing pins in them, install fitting adapters 
T71P-19703-S and R (containing valve 
depressing pins) on the manifold gauge set low 
and high pressure hoses. 

4. Connect the high and low pressure refrigerant 
hoses with depressing pins or adapters 
containing depressing pins to the respective 
high and low pressure service gauge port 
valves. A high pressure service valve adapter 
must be used on the high pressure service 
gauge port valve. 

5. Connect the hoses attached to the manifold 
center fitting to refrigerant supply tank and 
vacuum pump valves. 


Checking For Leaks 

Attach the manifold gauge set. Leave both 
manifold gauge set valves at the maximum 
clockwise position. Both gauges should show 
approximately 413-551 kPa 60 to 80 pounds 
pressure at 24°C (75°F) with the engine not running. 
If very little or no pressure is indicated, leave the 
vacuum pump valve closed, open the Refrigerant-12 
tank valve, and turn the low pressure (suction) 
manifold gauge set valve to the counterclockwise 
position. This opens the system to tank pressure. 
Check all connections, and the compressor head 
gaskets, and the shaft seal for leaks, using either the 
Rotunda Electronic Leak Detector 055-00014 or 
equivalent, or Rotunda Flame-Type Leak Detector 
023-00006, Motorcraft YT-202, or equivalent. 

NOTE: Use compressed air to blow off excessive oil 
from the shaft seal area to reduce the possibility of 
an erroneous detection of freon retained in the 
refrigerant oil. 


FLEXIBLE 

SENSING 

PROBE 
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DIAGNOSIS AND TESTING (Continued) 


Flame-Type Leak Detector 

WARNING: AVOID INHALING THE FUMES FROM 
THE LEAK DETECTOR. FOLLOW THE 
DIRECTIONS WITH THE LEAK DETECTOR. THE 
SMALLER THE FLAME ON THE FLAME-TYPE 
DETECTOR, THE MORE SENSITIVE IT IS TO 
LEAKS. 

Therefore, to ensure accurate leak indication, 
keep the flame as small as possible. The copper 
element must be red hot. If it is burned away, replace 
the element. Hold the open end of the hose below 
each suspected leak point for two or three seconds. 
The flame will normally be almost colorless. The 
slightest leak will be indicated by a bright green blue 
color to the flame. Be sure to check the manifold 
gauge set and hoses for leaks as well as the rest of 
the system. 

If the surrounding air is contaminated with 
refrigerant gas, the leak detector will indicate 
this gas all the time. Good ventilation is 
necessary to prevent this situation. A fan, even 
in a well ventilated area, is very helpful in 
removing small traces of refrigerant vapor. 



Electronic Leak Detector 

The battery operated Rotunda Electronic 
Refrigerant Leak Detector 055-00014 or equivalent, 
is an electronic instrument that will locate a much 
smaller type of refrigerant leak than can be detected 
by the flame-type leak detector. Follow the 
directions with the leak detector to ensure absolute 
accuracy. 

When the instrument is set to the ON position, it 
automatically calibrates itself and is ready for 
detecting. The Geiger counter ticking/beeping 
signal will speed up as the flexible probe head 
comes closer to the refrigerant leak. 



ELECTRONIC 
LEAK DETECTOR 
ROTUNDA 
055-00014 


CCL1948-A 


Refrigerant System 

The best way to diagnose a problem in the 
refrigerant system is to note the system pressures 
(shown by the manifold gauges) and the clutch cycle 
rate and times. Then, compare the findings to the 
charts. 

• The system pressures are low (compressor 
suction) and high (compressor discharge). 

• A clutch cycle is the time the clutch is engaged 
plus the time it is disengaged (time on plus time 
off). 

• Clutch cycle times are the lengths of time (in 
seconds) that the clutch is ON and OFF. 

• The following procedure is recommended for 
achieving accurate diagnosis results in the least 
amount of time. 

1. Connect a manifold gauge set, part of Rotunda 
Air Conditioning Service Kit 063-00010 or 
equivalent, to the system. 

NOTE: The test conditions, specified at the top of 
each chart, must be met to obtain accurate test 
results. 

2. As soon as the system is stabilized, record the 
high and low-pressures as shown by the 
manifold gauges. 

3. Determine the clutch cycle rate per minute 
(clutch on time plus off time is a cycle). 

4. Record clutch off time in seconds. 

5. Record clutch on time in seconds. 

6. Record center register discharge temperature. 

7. Determine and record ambient temperatures. 

8. Compare test readings with applicable chart. 
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DIAGNOSIS AND TESTING (Continued) 


• Plot a vertical line for recorded ambient 
temperature from scale at bottom of each chart to 
top of each chart. 

• Plot a horizontal line for each of the other test 
readings from scale at LH side of appropriate 
chart. 

If the point where the two lines cross on each of the 
charts falls within the dark band, the system is 
operating normally. If the lines cross outside the 
dark band on one or more of the charts, there is a 
problem and the specific cause must be determined. 
This is easily done by using the Refrigerant System 
and Clutch Cycle Timing Evaluation chart. 

Refer to the following five system operating 
conditions indicated by where the lines cross on the 
charts: 

• System high (discharge) pressure is high, low or 
normal. 

• System low (suction) pressure is high, low or 
normal. 

• Clutch cycle rate is fast, slow or the clutch runs 
continuously. 

• Clutch on time is long or short. 

• Clutch off time is long or short. 

Match these conditions to the conditions shown in 
the five columns toward the left in the System 
Pressure and Clutch Cycle Timing Evaluation chart. 
All five system conditions will be indicated on one 
line. The most likely component or components 
causing the problem are listed in the column at the 
RH side of the chart 

Example: 

• High (discharge) pressure is low. 

• Low (suction) pressure is normal. 

• Clutch cycle rate is very fast. 

• Clutch on time is very short. 

• Clutch off time is very short. 

The component causing the problem is the clutch 
cycling pressure switch. The clutch cycling range is 
too close. Replace the switch and recheck the 
system: 


Example: 

• High (discharge) pressure is normal to low. 

• Low (suction) pressure is normal. 

• Clutch cycle rate is fast. 

• Clutch on time is short. 

• Clutch off time is short. 

The component causing the problem is the 
evaporator core. Airflow is restricted, indicating 
debris entering through the cowl air inlet arid 
plugging the core. 

This condition can also be detected by checking the 
center register discharge temperature. An 
abnormally low temperature would mean air is 
spending more time in the evaporator and is very 
cold when discharged, although the volume is not 
enough to cool the vehicle properly. 

At the bottom of the chart additional cause 
components are listed for poor compressor 
operation or a damaged compressor condition. 

The diagnosis charts provide the most direct and 
sure way to determine the cause of any problem in a 
poorly performing refrigerant system. 

After servicing and correcting a refrigerant system 
problem, take additional pressure readings and 
observe the clutch cycle rate while meeting the 
conditional requirements to ensure the problem has 
been corrected. 

In ambient temperatures above 38°C (100)°F), the 
compressor clutch will not normally cycle off and in 
many instances, the clutch will not cycle off when 
temperatures are above 32°C (90°F). This will 
depend on local conditions and engine/vehicle 
speed. Also, clutch cylinder will normally not occur 
when the engine is operating at curb idle speed. 

If the system contains no refrigerant or is extremely 
low on refrigerant, the clutch will not engage for 
compressor operation. A rapid cycling compressor 
clutch is usually as indication that the system is low 
on refrigerant. Refer to insufficient or No A/C 
Cooling—Fixed Orifice Tube Cycling Clutch System 
Diagnosis chart. 








IMPORTANT—TEST REQUIREMENTS 

The following test conditions must be established 
to obtain accurate pressure readings: 

• Run engine at 1500 rpm for 10 minutes. 

IMPORTANT — TEST REQUIREMENTS 

The following test conditions must be established to 
obtain accurate pressure readings: 

• Run engine at 1500 rpm for 10 minutes. 

• Operate A/C system on max A/C (recirculating air). 

• Run blower at max speed. 

• Stabilize in car temperature @ 70°F to 80°F (21°C to 
27°C). 

NORMAL CENTER REGISTER 
DISCHARGE TEMPERATURES 



15 20 25 30 35 *C 

AMBIENT TEMPERATURES 


• Operate A/C system on max A/C (recirculating 
air). 

• Run blower at max speed. 

• Stabilize in car temperature at 21 °C-27°C (70°F- 
80°F). 


NORMAL FIXED ORIFICE TUBE CYCLING CLUTCH 
REFRIGERANT SYSTEM PRESSURES 


kP* PS* 



AMBIENT TEMPERATURES CCL 2862 -A 
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DIAGNOSIS AND TESTING (Continued) 



REFRIGERANT SYSTEM SERVICE 


Discharging the System 

Discharge the refrigerant from the system before 
replacing any part of the refrigerant system, except 
the clutch cycling pressure switch. 

1. Remove the caps from the high and low 
pressure service gauge ports. 

2. Turn both manifold gauge valves fully clockwise 
to close the high and low pressure hoses to the 
center manifold and hose. 

3. If the gauge set hoses do not have the service 
valve depressor pins, install fitting adapters 
T71P-19703-S and R or equivalent, on the 
manifold gauge set hoses. Install a Service Port 
Adapter D81L-19703-A or Motorcraft YT-355 
on the manifold gauge set high pressure hose. 


4. Connect the manifold gauge set high and low 
pressure hoses, with adapters, to the 
respective high and low pressure service gauge 
ports. 

5. Place the open end of the center hose in a 
garage exhaust outlet. 

6. Slowly de-pressurize the refrigeration system 
by opening the low pressure valve of the 
manifold set a slight amount and allow the 
refrigerant to discharge slowly from the system. 

7. After the system is nearly discharged, open the 
high pressure gauge valve very slowly to avoid 
losing any refrigerant oil and allow any 
refrigerant remaining in the compressor and 
high pressure line to discharge. 
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REFRIGERANT SYSTEM SERVICE (Continued) 


Evacuating the System 

1. Discharge the refrigerant system as outlined. 

2. Be certain the manifold gauge set is connected 
as follows: 

a. Low pressure hose connected to the low 
pressure service gauge port on the top 
center of the accumulator/drier assembly. 

b. High pressure hose to the high pressure 
gauge port on the compressor discharge 
line at the condenser connection. An 
adapter is necessary at this service gauge 
port. 

c. Connect the manifold gauge set center 
hose to a vacuum pump. 

3. Open the manifold gauge set valves and start 
the vacuum pump. 

4. Evacuate the system with the vacuum pump 
until the low pressure gauge reads at least 84 
kPa (25 inches of mercury) (vacuum) and as 
close to 101 kPa (30 inches of mercury) as 
possible. Continue the vacuum pump operation 
for a minimum of 15 minutes. If a part of the 
system has been replaced or excessive 
moisture is suspected, continue the vacuum 
pump operation for at least 30 minutes. 

5. When evacuation of the system is complete, 
close the manifold gauge set valves and turn 
the vacuum pump off. 

6. Observe the low side gauge to be sure the 
system holds vacuum for 5 minutes. If vacuum 
is held for 5 minutes, proceed to charging the 
system. If vacuum is not held for 5 minutes, leak 
test the system, repair leak(s) and again 
evacuate the system. 


Charging the System 

1. With the manifold gauge set valve closed to the 
center hose, disconnect the vacuum pump from 
the manifold gauge set. 

2. Connect the center hose of the manifold gauge 
set to a charging cylinder, refrigerant drum or a 
small can refrigerant dispensing valve (Tool 
TY-280 or Tool YT-1034). If a small can 
dispensing valve is used, install the small can(s) 
on the dispensing valve. 

WARNING: USE ONLY A SAFETY TYPE 

DISPENSING VALVE. THE REFRIGERANT CANS 

ARE UNDER PRESSURE AND COULD CAUSE 

PERSONAL INJURY IF NOT PROPERLY 

HANDLED. 

3. Loosen the center hose at the manifold gauge 
set and open the charging cylinder, refrigerant 
drum valve or small can dispensing valve. Allow 
refrigerant to escape to purge air and moisture 
from the center hose. Then, tighten the center 
hose connection at the manifold gauge set. 

4. Disconnect the wire harness snap-lock 
connector from the clutch cycling pressure 
switch and install a jumper wire across the two 
terminals of the connector. 


5. Open the manifold gauge set low side valve to 
allow refrigerant to enter the system. Keep the 
refrigerant can in an upright position if the 
vehicle low pressure service gauge port is not 
on the suction accumulator/drier or suction 
accumulator fitting. 

6. When no more refrigerant is being drawn into 
the system, start the engine and move the 
Function Selector Lever to the NORM/A/C 
position in Aerostar vehicles, and the VENT/ 
HEAT/A/C position in Ranger and Bronco II 
vehicles. Move the blower switch to HI to draw 
the remaining refrigerant into the system. 

Continue to add refrigerant to the system until the 

specified weight of Refrigerant-12 is in the system. 

Then, close the manifold gauge set low pressure 

valve and the refrigerant supply valve. 

7. Remove the jumper wire from the clutch cycling 
pressure switch snap-lock connector and 
connect the connector to the pressure switch. 

8. Operate the system until the pressures stabilize 
to verify normal operation and system 
pressures. 

9. In high ambient temperatures, it may be 
necessary to operate a high volume fan 
positioned to blow air through the radiator and 
condenser to aid in cooling the engine and 
prevent excessive refrigerant system 
pressures. 

10. When charging is completed and system 
operating pressures are normal, disconnect the 
manifold gauge set from the vehicle. Install 
protective caps on the service gauge port 
valves. 


Charging from Small Containers 

The refrigerant charge level of A/C systems 
currently being used is critical to optimum 
performance. Either an under charge or an over 
charge will adversely affect performance. Using 
small cans to charge these systems is not 
recommended because the charge level cannot be 
accurately controlled. A Charging Cylinder or 
Charging Station is the only recommended method. 


Compressor Oil Level Check 

FX-15 Compressor 

The only method of checking the oil in an 
compressor is to remove the compressor and pour 
the oil from the compressor manifold openings into 
a clean calibrated container. 
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REFRIGERANT SYSTEM SERVICE (Continued) 


Purging the Refrigerant System to 
Remove Air and Moisture Vapor 

The triple evacuation procedure should be 
employed when there are definite indications of 
moisture in the system. This procedure is effective in 
removing small amounts of moisture from the 
refrigerant system. However, if the system is 
contaminated with a large quantity of water, 
complete system flushing will be required. 

The principle of the three evacuations is simple. 
The first pulldown removes about 90 percent of the 
air and moisture vapors. 

The first purge with new, dry R-12 mixes with the 
remaining 10 percent. 

With the next evacuation, this mixture will be 
drawn out so that only about 10 percent of the 
remaining air and moisture vapors remain. 


The second purge with new, dry R-12 will mix with 
this 10 percent and the third evacuation will finish 
the job by drawing out practically all the remaining 
vapors. 

But, if any water was present in the system at the 
start of this procedure, most of it will still be there, 
because a short period of vacuum is not long 
enough to boil and vaporize the water. The R-12 
purges, in passing over the liquid, will absorb only a 
relatively small amount of water. 

This procedure is effective only when no water is 
in the system and should not be used if there is any 
indication of water in the system. 


Cleaning a Badly Contaminated 
Refrigerant System 

A badly contaminated system presents a special 
problem and is the result of either using the wrong 
refrigerant oil, the compressor continuing to run 
during a refrigerant system failure, or improper 
cleaning following a previous failure. It may also be 
the result of prolonged operation with excessive 
moisture or water in the system. 

If preliminary inspection shows that the system is 
badly contaminated with water, carbon and other 
decomposition products from the failure, it will be 
necessary to remove all these contaminants as well 
as clean and repair or replace the compressor, the 
orifice tube and the suction accumulator/drier. 

A refrigerant system can become badly 
contaminated for a number of reasons. 

• The compressor may have failed due to damage 

or wear. 


• The compressor may have been run for some 
time with a bad leak or an opening in the system. 

• The system may have been damaged by a 
collision and left open for a long time. 

• The system may not have been cleaned properly 
after a previous failure. 

• The system may have been operated for a time 
with water or moisture in it. 

A badly contaminated system contains water, 
carbon and other decomposition products. Where 
such a condition exists, the system must be flushed 
with a special flushing agent using equipment 
designed especially for this purpose. Follow the 
suggestions and procedures outlined to ensure a 
proper cleaning job. 


Flushing Agents 

To be suitable as a flushing agent, a refrigerant 
must remain in the liquid state during the flushing 
operation, in order to wash the inside surfaces of the 
system components. Refrigerant vapor will not 


remove contaminant particles. They must be 
flushed with a liquid. Some refrigerants are better 
suited for this purpose than others. Refer to the 
Refrigerant Flushing Information Chart below. 


Refrigerant 

Vaporizes @ T 

Approximate Closed Container Pressure @ 

Adaptability 

60“F 

70°F 

80°F 

90°F 

100°F 

R-12 

-21.6°F 

57PSI 

70 PSI 

84 PSI 

100 PSI 

117 PSI 

Self Propelling 

F-114 

38.4°F 

8 PSI 

13 PSI 

19 PSI 

25 PSI 

32 PSI 

F-11 

74.7°F 

8 in Hg 

3 in Hg 

1 PSI 

5 PSI 

9 PSI 

Pump Required* 

F-113 

117.rF 

22 in Hg 


16 in Hg 

13 in Hg 

8 in Hg 


*F-11 is also available in pressurized containers. This makes it suitable for usage when special flushing equipment is not available. However, it is more toxic thanR-12 
and F-114. CL2401-2C 
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REFRIGERANT SYSTEM SERVICE (Continued) 


Another type of equipment which must be 
connected into the system allows for the continuous 
circulation of the flushing agent through the system 
with the contaminants being trapped by an external 
filter/drier. If equipment other than a refrigerant 
system flushing kit is used, follow the 
manufacturer's instructions and safety precautions 
carefully. 

System Cleaning and Flushing 

1. Check hose connections at flushing cylinder 
outlet and flushing nozzle to be sure they are 
tight. 

2. Ensure flushing cylinder is filled with 
approximately 0.47L (1 pint) of Refrigerant-113. 
Ensure valve assembly in top of cylinder is 
tightened securely. 

3. Connect a can of Refrigerant-12 to Schrader 
valve at top of charging cylinder. A refrigerant 
hose and a special safety-type refrigerants 
dispensing valve, such as Small Can Adapter 
023-00009 (Motorcraft YT-280) or equivalent, 
are required for connecting small can to 
cylinder. Ensure valve on can is closed (full 
clockwise) when connections are made. 
Ensure all connections are tight. 

4. Connect a gauge manifold and discharge the 
system. Disconnect gauge manifold. 

5. Remove compressor from vehicle for cleaning 
and sen/ice or replacement, as required. If 
compressor is cleaned and serviced, add 
specified amount of refrigerant oil prior to 
installing it in vehicle. Place protective caps on 
compressor inlet and outlet connections and 
install it on mounting brackets in vehicle. If 
compressor is replaced, adjust oil level. Refer 
to Section 12-03c, Compressor and Clutch— 
FX-15, Section 12-03d, Compressor and 
Clutch—6P148, or Section 12-03e, 
Compressor and Clutch 6E171—Bronco II. 
Install the shipping caps on compressor 
connections. Install new compressor on 
mounting brackets in vehicle. 

6. Remove suction accumulator/drier and 
discard. Install a new one and connect it to the 
evaporator. Do not connect it to suction line 
from compressor, but ensure protective cap is 
in place on suction line connection. 

7. Remove fixed orifice tube. If a new tube is 
available, replace contaminated one. 
Otherwise, wash it carefully in flushing 
refrigerant or mineral spirits and blow it dry. If it 
does not show signs of damage or 
deterioration, it may be reused. Be sure to use 
new O-rings dipped in clean refrigerant oil. 
Install a protective cap on evaporative inlet line, 
as soon as orifice tube is in place. The liquid line 
will be connected later. 

8. Back-flush the condenser and liquid line as 
follows: 


a. Remove two O-rings from condenser inlet 
tube spring lock coupling. 

b. Remove discharge hose from condenser 
and clamp a piece of heater hose (1 /2 inch 
ID) to the condenser inlet line. Be sure hose 
is long enough to insert free end into a 
suitable waste container to catch the 
flushing refrigerant. 

c. Move flushing equipment into position and 
open valve on can of Refrigerant-12 (fully 
counterclockwise). 

d. Back-flush condenser and liquid line by 
introducing flushing refrigerant into 
supported end of liquid line with flushing 
nozzle. Hold nozzle firmly against open end 
of liquid line. 

e. After liquid line and condenser have been 
flushed, lay charging cylinder on its side so 
that Refrigerant-12 will not force more 
flushing refrigerant into liquid line. Press 
nozzle firmly to liquid line and admit 
Refrigerant-12 to force all flushing 
refrigerant from liquid line and condenser. 

f. Remove 1/2-inch hose and clamp from 
condenser inlet connection. 

g. Stand flushing cylinder upright and flush 
compressor discharge line. Secure it so 
flushing refrigerant goes into waste 
container. 

h. Close dispensing valve at Refrigerant-12 
can (fully clockwise). If there is any flushing 
refrigerant in cylinder, it may be left there 
until next flushing job. Put flushing kit and 
Refrigerant-12 can in a suitable storage 
location. 

i. Install new lubricated O-rings on spring lock 
coupling male fittings on both the 
condenser inlet and liquid lines. Assemble 
the couplings. 

9. Connect all refrigerant lines. Connections 
should be cleaned and new O-rings used. 
Lubricate new O-rings with clean refrigerant oil. 
Any moisture in the evaporator will be removed 
during system evacuation. 

10. Connect a charging station or manifold gauge 
set and charge the system with 0.45Kg (1 
pound) of Refrigerant-12 (do not evacuate the 
system until after it has been leak tested). 

11. Leak test all connections and components with 
a flame-type or electronic leak detector. If no 
leaks are found, go to Step 12. If a leak(s) is 
found, service as necessary, recheck the 
system, and then go to Step 12. 

12. Evacuate and charge the system with the 
specified amount of Refrigerant-12. Operate 
the system to be sure it is cooling properly. 
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SPECIFICATIONS 


REFMQERANT SPECIFICATION 


Typ* 

ft,, . - 

wPOCfnCSDOfi 

Part No. 

Refrigerant-12 (R-12) Dichtorodfiluoromelhane CCI^ 

ESA-M17B2-A 
or equivalent 

D4AZ-19B519-A 
or equivalent 


SPECIAL SERVICE TOOLS 


Description 

Tool No. 

Tool No. 

Robinair Toot No. 

Draft Tool No. 

Beit Tension Gauge 

T63L-8620-A 

YT-371 

10640 

AC-371 

Service Port Adapter 

D81L-19703-A 

YT-367 

10470 

AC-355 

Safety Shield Goggles 

— 

YT-204 

12008 

AC-204 

Orkioe Tube Remover and Instaler 

Main System 

T83L-19990-A 

YT-1006 

— 

— i 

Audfery System 

MZSE3M 

YT-1008 

10972 

AC-1008 

Orifice Tube Extractor 

Main System 

T83L-19990-B 

YT-1009 

— 

— 

Auxfiiary System 

D80L-19990-B 

— 

10972 

AC-1009 

Back-flushing Adapter 

T73P-19703-A 

YT-1123 

10203 Kit 

AC-1182 

Spanner Whench 

T70P-4067-A 

YT-499 

10546 

AC-499 

3/8 Inch Spring Lock 

Coupling Tool 

J| 

— 

41096 

— 

1/2 Inch Spring Lock 

Coupling Tool 

TB1P-19623-G2 

— 

41099 

- | 

5/8 Inch Spring Lock 

Coupling Tool 

T83P-19623-C 

YT-1175 

41100 

AC-1175 

3/4 Inch Spring Lock Coupling Tool 

T85L-19623-A 

— 

— 

— 


CK5856-2E 


ROTUNDA EQUIPMENT 


Description 

Rotunda Model No. 

Motorcraft Tool No. 

Robinair Tool No. 

Draft Tool No. 

Belt Tension Gauge 

021-00019 

YT-371 

10640 

AC-371 

Flame Type Leak Detector 

023-00006 

YT-202 

10538 

AC-202 

Dial Thermometer 

02300007 

YT-227 

10596 

AC-227 

Small Can Adapter 

02300009 

YT-229 

11000/11001 

AC-280 

Electronic Leak Detector 

05500014 

YT-288 

14950/14970 

AC-1098 

Manifold Gauge Set 

06300010 

YT-201 

40155 

AC-201 


CK6806-2C 
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SECTION 12-03A Manual Air Conditioning/Heater 

System—Aerostar 


SUBJECT PAGE 

ADJUSTMENTS 

Compressor Drive Beit.12-03A-23 

Temperature Door Control Cable.12-03A-23 

DESCRIPTION AND OPERATION 

Electrical System.12-03A-11 
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DIAGNOSIS AND TESTING 
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Condenser Assembly. 12-03A-14 

Defroster Nozzle.12-03A-13 

Demister Duct Assembly.12-03A-13 

Evaporator Core. 12-03A-16 
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Pressure Relief Valve ..12-03A-13 
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REMOVAL AND INSTALLATION (Cont'd.) 
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Assembly .12-03A-26 

Blower Switch.12-03A-24 
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Compressor Clutch Field Coil.12-03A-36 
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Compressor Pulley Bearing.12-03A-36 

Compressor Suction or Discharge.12-03A-36 

Condenser.12-03A-35 

Control Assembly.12-03A-24 

Control Cable.12-03A-24 

Defroster Nozzle.12-03A-24 

Demister Duct Assembly. 12-03A-25 

Evaporator Case Assembly.12-03A-29 

Evaporator Core Assembly.12-03A-33 
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Vacuum Motor. 12-03A-29 
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VEHICLE APPLICATION 

All Aerostar Models 


DESCRIPTION AND OPERATION 


The Aerostar manual A/C-Heater system is a split 
core, blend air type which uses either outside air 
supplied through the cowl grille or recirculated air 
drawn from the passenger compartment. 


Recirculated air is provided when the system is 
set for maximum A/C, outside air is provided for all 
other functional settings. The outside/recirculating 
damper door, when the selector lever is in the OFF 
position, shuts off all outside air input from the cowl. 
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DESCRIPTION AND OPERATION (Continued) 


The temperature blend door is cable operated. The 
other two doors on the plenum are operated by 
separate vacuum motors which respond to function 
lever settings via the vacuum selector valve in the 
control assembly. The function lever, in all positions 
except OFF, completes the electrical circuit for 
blower motor operation. It also, by lever selection, 
determines when there will be A/C compressor 
clutch engagement. 

Major components or the refrigerant system include 
an FX-15 compressor and electromagnetic clutch 
assembly, a condenser, fixed orifice tube, multi¬ 


pass, S-flow evaporator, and a suction 
accumulator/drier with a clutch cycling pressure 
switch. 

For servicing the system, a high pressure gauge port 
is available in the compressor discharge line near 
the condenser. A gauge port valve adapter is 
required to gain access to the port. The appropriate 
adapter is described and illustrated later in the text. 
A low pressure service gauge port is provided on the 
suction accumulator/drier near the clutch pressure 
cycling switch. 


Refrigerant Flow 

When the A/C system is not operating, pressures in 
both the suction (low pressure) and discharge (high 
pressure) segments of the total circuit are qualified 
and in vapor form. This static condition changes 
whenever the compressor clutch is drawn 
electromagnetically into engagement with the 
compressor drive shaft. (Proper positioning of the 
function lever and an ambient temperature which is 
approximately 3° C (45° F) are two prerequisites for 


activating the clutch). For details regarding 
compressor and clutch operating principles, refer to 
Section 12-03c, Compressor and Clutch—FX-15. 

A simplified refrigerant flow diagram follows which 
traces the changes in pressure and temperature and 
indicates the liquid or vapor state of the refrigerant 
as it proceeds from and then returns to the 
compressor. 
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DESCRIPTION AND OPERATION (Continued) 


When the clutch first engages the compressor drive 
shaft, the previously static refrigerant which was in a 
stabilized, low pressure vapor form is discharged 
into the system as a high pressure vapor. From 
these it proceeds to the condenser where it changes 
from a vapor at the inlet to a high pressure liquid at 
the outlet. 

The high pressure or discharge segment of the 
total circuit ends as the refrigerant passes through 
the restriction built into the fixed orifice tube and 
enters the evaporator core as a low pressure liquid. 
This transition from high to low liquid pressure, 
between the inlet and outlet from the restriction, 
marks the beginning of the suction segment of the 
refrigerant circuit. 

When the refrigerant leaves the fixed orifice tube 
and passes through the evaporator core, it converts 
from a low pressure liquid to a low pressure vapor. It 
proceeds in that vapor state as it passes through the 
suction accumulator/drier and returns to the 
compressor inlet through the compressor manifold 
and tube assembly where it completes a cycle. 


In following the diagram, keep in mind that the 
boiling point or temperature at which condensation 
occurs increases or decreases as pressure 
increases or decreases. Accordingly, when the 
refrigerant passes through the orifice tube, the 
resulting pressure drop is accompanied by a 
proportionate temperature drop. (The refrigerant 
temperature reverts to its boiling point of 216°F to 
-29.8°F). The cold refrigerant absorbs ambient heat 
from the air, thereby cooling the air in the passenger 
compartment. 

Also keep in mind that the heat, measured in 
British Thermal Units, which is absorbed in the 
evaporator is subsequently given up in equal 
measure during its flow through the condenser. This 
exact counterbalance in BTU's absorbed and 
dispelled satisfies the need for a refrigerant cycle 
which can thus be repeated indefinitely without 
disturbing the balance. 


System Airflow 

As indicated previously, the air which is drawn into 
the A/C-Heater system is supplied from one of two 
sources: 

As outside air through an opening under the cowl 
top grille or (2) as recirculated air from the 
passenger compartment. The function selector 
lever is the main control assembly determines which 


course the airflow will follow during input as well as 
after it passes through the outside/recirculating air 
door. 

The illustrations show the path of the airflow and 
the damper door positions in reference to each 
function lever setting. 
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DESCRIPTION AND OPERATION (Continued) 


BLOWER 

OUTSIDE AIR FAN 



REGISTERS 


MAX A/C 


BLOWER 



NORMAL A/C 


BLOWER 



REGISTERS 


CCL 3347-A 









VTOS TOO 


isofcuaa 


-vecm 


yooa 

1V3H/1N3A 


S831SI938 
13 NVd 
01 

/ iDoa 
aooid 

V. iH9iy 01 


S831SIIAI30 
MOONIM 
3QIS 01 


<a311081N09 

310V9) 

8000 

3amvy3diN3i 


13NVd HSVO 


k> IR 

A \ X aooa 

* 1S0833Q/1V3H 


11 831S08d3a 01 


3800 

801V80dVA3 


81V 

3aisino 


NVd # 
83M019 


yooa ddO'inHS 

HIV 30ISin0 


8000 

1V3H/1N3A 


S831SI938 

13NVd 

01 


lona 

yooid 

k iH9f8 01 


sa3isi^3a 
. MOONIM 
1 30ISO1 


(03110H1N09 

310VO) 

8000 

38(11V83dlN31 


Naooa 

11S08330/1V3H 


13 NVd HSVO 


n 831S08d30 01 


3H00 

801VU0dVA3 


81V 

3QIS100 


NVd „ 
83M018 


8000 ddO-lOHS 

yiv 3aisino 


1V3H 

S831SID38 

13NVd 

8000 01 
1V3H/1N3A ^ 


iona 

yooid 

1H9I8 01 


S831SIIN3Q 
MOONIM 
3QIS 01 


(03110H1N09 

319V9) 

yooa 

3 yniV 83 dJAI 3 l 


XjL A 30IS Oj 


v hooo 
Isoyd30/1V3H 


IBNVd HSVO 


i» 83lSOyd30 01 


3809 

80lvy0dVA3 


yiv 

r aoisino 


NVd / 
83M018 


8000 ddO-lDHS 

yiv 3aisino 


8000 

1V3H/1N3A 


S831SI938 

13NVd 

01 

/iona 
yooid 

V 1H9I8 01 


I0311081N09 

319V9) 

yooa 

38niV83dlAI31 


\\ a|_^ 


Adr 0 :n\ 


S831SIW30 
MOONIM 
3QIS 01 


. ^ 8000 
!S08d30/lV3H 


13 NVd HSVO 


831S08330 01 


3809 

801V80dVA3 


81V 

’ 30IS1HO 


NVd „ 
83M018 


yooa ddO-iriHS 

8IV30ISin0 


(panujjuoo) NOIlV83dO QNV N0lldl80S3Q 


jejsojsy—uja^sAs JaieaH/Buiuompuoo J!V lenuew 


1-VE0-21 







12-03A-8 _ Manual Air Conditioning/Heater System—Aerostar _ 12-03A-8 

DESCRIPTION AND OPERATION (Continued) 


Some generalizations which may not be apparent 
in the data provided in the two airflow diagrams 
include: 

• The cable controlled temperature blend door, 
when fully open, directs all incoming air through 
the heater core. Conversely, when the door is fully 
closed, all incoming air by-passes the core. 
Between the two extremes of fully open and fully 
closed, the extent to which the door is open 
determines how much heated air blends with 
whatever outside or recirculating air enters 
through the outside/recirculating air door, 
crosses the blower motor and wheel assembly, 
and then passes through an activated or 
inactivated evaporator core en route to the heater 
core. 


• When the system is set for MAX A/C, the outside/ 
recirculating air door is set to seal off outside air 
and direct recirculated air from the passenger 
compartment through the system. This exposes 
the passenger compartment to the normal 
operating noise from the blower motor. This 
increase in noise lever might be confused with air 
increase in blower speed when, in fact, blower 
speed responds only to the blower control switch 
in the control assembly. 

• Blower operation can be stopped only when the 
function lever is placed in the OFF position. 
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DESCRIPTION AND OPERATION (Continued) 


The chart which follows relates function lever 
settings to the resulting distribution of air into the 
passenger compartment. 


Function Control Lever Setting 

Air Distribution 

DEFROST 

Kb five defroster nozzle outlets with small bleed to floor outlets. 

MAX 

1o defroster nozzle outlets, floor outlets and two side window demisters. 

If the ambient temperature exceeds 3°C (45°F), the A/C compressor win function. 

HEAT 

1o floor outlets and side window demisters with small bleed to defroster outlet. 

OFF 

AH functions and blower operation are stopped. 

VENT 

Outside air is directed to all instrument panel outlets. 

NORM 

Compressor dutch engages compressor driveshaft and outside air is drawn through evaporator core and directed 

AC 

into passenger compartment through each of the instrument panel registers. 

MAX 

Same as NORM A/C accept outside/recirc air door is dosed so that no outside air is admitted to the system. Air is 

AC 

drawn from the passenger compartment for recirculation through the system. 


CL6085-2A 


Temperature Control 

Temperature is controlled by a cable-operated air 
blend door in the plenum assembly. When the 
temperature control lever is in a COOL (extreme 
bottom) position, all air is directed around the heater 
core. 

When the temperature control lever is moved for 
WARM air (extreme top), all air is directed through 


the heater core. When the temperature control lever 
is moved for COOL and WARM air (between 
extreme top and extreme bottom), air is directed 
through and around the heater core in proportion to 
the position of the temperature control lever 
between the extremes of its travel. 


Vacuum System 

Vacuum motors are used to operate three damper 
doors: 

(1) the outside/recircuiating air door, (2) the panel/ 
defrost door, and (3) the floor/defrost door. Each of 
these vacuum motors responds, in turn, to a vacuum 
selector valve which is a component of the main 


control assembly. The diagram illustrates the 
vacuum circuits and the damper door position under 
'V' vacuum, 'PV' partial vacuum, and 'NW' no 
vacuum condition. The chart, which is part of the 
illustration, relates each function lever position to 
the status of vacuum application at each door. 
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DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Electrical System 

The A/C system's electrical components include 
the blower motor, blower speed control switch, 
blower resistor assembly with thermal limiter; 
function switch, magnetic A/C clutch, and the wiring 
and 30 amp fuse needed to complete the circuit. 

The wiring diagram, which follows in a segment of 
one of the diagnoses shown in the Electrical and 
Vacuum Technical Manuals (EVTM) which covers 
the total Aerostar wiring and vacuum system. 

The segment of the total charge Start, and Run 
Circuit shown in this manual applies to the Aerostar 
A/C circuit only. 

The symbols used as circuit callouts identify (1) 
wiring connector by the letter 'C', (2) splices by the 
letter 'S', and (3) will color coding by the following: 


BK - Black 

BK-YH - Black, Yellow/Hack 
BR-0 - Brown/Orange 
DBLG - Dark Blue/Light Green 
LB-O-H - Light Blue/Orange/Hazel 

LG-P-H - Light Green/Purple/Hazel O-BK - 
Orange/Black R - Red R-O-H - Red/Orange/ 
Hack 

A/C function switch continually is charted in the 
illustration. 


MAJOR ELECTRICALLY OPERATED COMPONENTS 


The illustration brings together views of various 
components involved in the vehicle's electrical 
system. Beginning with a main view of the 
evaporator case assembly, the location and 
configuration of the blower motor, blower motor 
resistor, clutch cycling pressure switch, and blower 
motor connector are shown. Auxiliary views A, B, 
and C add background information regarding 
remotely located controls. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


As mentioned previously under the heading 
'Control Assembly' blower speeds are controlled by 
a four-position blower switch located on the control 
assembly which operates in conjunction with a 
blower motor resistor assembly. The resistor is 
located in the evaporator case upstream from the 
evaporator core, the switch is used to select either 
the four available blower speeds, (refer to the Main 
View and Auxiliary View A). 

The blower motor resistor assembly, as shown in 
the Main View and Auxiliary View B, contain three 
resistor coils and a thermal limiter. These resistors 
create the variations in blower motor speed. The 
thermal limiter is provided as a protection against an 
excessive temperature build-up in the assembly. 

The limiter is located in predetermined distance 
from the resistor coils. If the temperature at the 
limiter should reach an approximate 121°C (250°F), 
the limiter contacts will open. This will interrupt 
continuity in the resistor circuit that provide low, 
medium-low, and medium-high blower motor 
speeds. Only the high speed blower setting whose 
circuit does not include a resistor, will continue to 
operate. (The thermal limiter will not reset; thus, the 
resistor assembly must be replaced to regain four- 
speed blower motor operation. 

The A/C function switch shown in Auxiliary View 
C, is a component of the control assembly. It 
attaches to the control assembly and receives the 
wiring harness which provides circuits to the blower 
motor switch, blower motor resistor, and blower 
motor, as well as to the wide open throttle (WOT) 
cut-out switch. (From the WOT switch, the circuit 
continues to the compressor clutch cycling pressure 
switch, compressor clutch, and ground). 

The pressure switch shown in the Main View, is 
attached to the section accumulator/drier. It 
controls compressor clutch cycling. Functionally, 
when evaporator pressure increases to an 
approximate 293 KPa ± 10.34 KPa (42.5 psi ±1.5 
psi) the switch opens and compressor operation 
stops. Ambient temperature also affects pressure 
switch operation. When it is below an approximate 
7°C (45°F), the pressure which increases or 
decreases as temperature rises or falls, will be too 
low to allow the switch to close. Thus, the 
compressor clutch will not be drawn in to engage the 
compressor drive shaft. 


Outside/Recirculating Air Door 

The outside/recirculating air door is located in the 
evaporator case assembly on the engine 
compartment side of the dash panel. Its function, as 
described previously in this Section under the 
heading 'System Airflow' is to direct outside air into 
the system for all-settings of the function lever 
except MAX A/C and OFF. In the letter two settings, 
the door is closed to outside air and open to 
recirculating air. 


Register Ducts 

The register ducts consist of three pieces: left, 
center and right. The left and right ducts are slipped 
over the left and right connections on the center 
duet. The three-piece assembly is then mounted to 
the instrument panel. Two screws at each of the four 
register openings, and two screws at the top and 
bottom of the center duct secure the duct assembly 
to the instrument panel. 


Demister Duct Assembly 

The right demister ducts consist of a three piece 
assembly, and the left, a two-piece assembly. The 
demister assemblies snap into demister openings in 
the register housing and into the opening in the 
center duct. Once screw at each register opening 
secures the demister assembly to the instrument 
panel. 


Defroster Nozzle 

The defroster nozzle is attached to the underside 
of the dash/cowl top flange with eight self-tapping 
screws and fits over the defroster opening in the 
plenum to complete the air passage. 



Pressure Relief Valve 

A pressure relief valve is installed on the 
compressor discharge manifold to relieve excess 
high pressure buildups (310 kPa or 450 psi and 
above) and prevent damage to the compressor and 
other A/C components. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


Condenser Assembly 

The condenser assembly is attached to the 
radiator support in front of the radiator with two 
mounting brackets at the top and two steel studs 
and rubber isolators at the bottom of the condenser. 
The top mounting brackets attach to the rear side of 


the radiator support, and the studs and isolators 
seat in holes in the lower radiator supports. 

The illustration shows condenser installation and 
the attaching parts involved. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


Condenser Assembly 

The condenser assembly is attached to the 
radiator support in front of the radiator with two 
mounting brackets at the top and two steel studs 
and rubber isolators at the bottom of the condenser. 
The top mounting brackets attach to the rear side of 


the radiator support, and the studs and isolators 
seat in holes in the lower radiator supports. 

The illustration shows condenser installation and 
the attaching parts involved. 















12-03A-2 


Manual Air Conditioning/Heater System—Aerostar 


12-03A-2 


DESCRIPTION AND OPERATION (Continued) 


Control Assembly 

The picture which follows illustrates the type of 
control assembly presently used in the Aerostar. 



The blower speed switch in the upper right portion 
of the control assembly provides four blower 
speeds: (1) Low, (2) Medium Low, (3) Medium High, 
and (4) High. The blank space below the switch 
accommodates a second blower speed switch 
which is used when the vehicle is equipped with an 
optional auxiliary heater or heater and air 
conditioning system. Details regarding the auxiliary 
system are covered in Section 12-02a, Aerostar 
Side Mounted Auxiliary Heater and/or Air 
Conditioning System. 


The control assembly has two additional selector 
levers. One travels vertically adjacent to a color- 
coded ban which represents a blend of warm and 
cool air between the extremes of maximum warm 
and maximum cool, the record lever is used to select 
one of seven functions available from the system, 
they ar: (1) Defrost, 92) Mix, (3) Heat, (4) Off (or 
Vent, and, if the system includes air conditioning, (6) 
Norm A/C, and (7) Max A/C 
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DESCRIPTION AND OPERATION (Continued) 


The temperature blend door is cable operated. The 
other two doors on the plenum are operated by 
separate vacuum motors which respond to function 
lever settings via the vacuum selector valve in the 
control assembly. The function lever, in all positions 
except OFF, completes the electrical circuit for 
blower motor operation. It also, by lever selection, 
determines when there will be A/C compressor 
clutch engagement. 

Major components or the refrigerant system include 
an FX-15 compressor and electromagnetic clutch 
assembly, a condenser, fixed orifice tube, multi¬ 


pass, S-flow evaporator, and a suction 
accumulator/drier with a clutch cycling pressure 
switch. 

For servicing the system, a high pressure gauge port 
is available in the compressor discharge line near 
the condenser. A gauge port valve adapter is 
required to gain access to the port. The appropriate 
adapter is described and illustrated later in the text. 
A low pressure service gauge port is provided on the 
suction accumulator/drier near the clutch pressure 
cycling switch. 


Refrigerant Flow 

When the A/C system is not operating, pressures in 
both the suction (low pressure) and discharge (high 
pressure) segments of the total circuit are qualified 
and in vapor form. This static condition changes 
whenever the compressor clutch is drawn 
electromagnetically into engagement with the 
compressor drive shaft. (Proper positioning of the 
function lever and an ambient temperature which is 
approximately 3° C (45° F) are two prerequisites for 


activating the clutch). For details regarding 
compressor and clutch operating principles, refer to 
Section 12-03c, Compressor and Clutch—FX-15. 

A simplified refrigerant flow diagram follows which 
traces the changes in pressure and temperature and 
indicates the liquid or vapor state of the refrigerant 
as it proceeds from and then returns to the 
compressor. 
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DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Some generalizations which may not be apparent 
in the data provided in the two airflow diagrams 
include: 


• The cable controlled temperature blend door, 
when fully open, directs all incoming air through 
the heater core. Conversely, when the door is fully 
closed, all incoming air by-passes the core. 
Between the two extremes of fully open and fully 
closed, the extent to which the door is open 
determines how much heated air blends with 
whatever outside or recirculating air enters 
through the outside/recirculating air door, 
crosses the blower motor and wheel assembly, 
and then passes through an activated or 
inactivated evaporator core en route to the heater 
core. 


• When the system is set for MAX A/C, the outside/ 
recirculating air door is set to seal off outside air 
and direct recirculated air from the passenger 
compartment through the system. This exposes 
the passenger compartment to the normal 
operating noise from the blower motor. This 
increase in noise lever might be confused with air 
increase in blower speed when, in fact, blower 
speed responds only to the blower control switch 
in the control assembly. 


• Blower operation can be stopped only when the 
function lever is placed in the OFF position. 
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DESCRIPTION AND OPERATION (Continued) 


Some generalizations which may not be apparent 
in the data provided in the two airflow diagrams 
include: 

• The cable controlled temperature blend door, 
when fully open, directs all incoming air through 
the heater core. Conversely, when the door is fully 
closed, all incoming air by-passes the core. 
Between the two extremes of fully open and fully 
closed, the extent to which the door is open 
determines how much heated air blends with 
whatever outside or recirculating air enters 
through the outside/recirculating air door, 
crosses the blower motor and wheel assembly, 
and then passes through an activated or 
inactivated evaporator core en route to the heater 
core. 


• When the system is set for MAX A/C, the outside/ 
recirculating air door is set to seal off outside air 
and direct recirculated air from the passenger 
compartment through the system. This exposes 
the passenger compartment to the normal 
operating noise from the blower motor. This 
increase in noise lever might be confused with air 
increase in blower speed when, in fact, blower 
speed responds only to the blower control switch 
in the control assembly. 

• Blower operation can be stopped only when the 
function lever is placed in the OFF position. 


Function Control Lever and Air 
Distribution into Passenger Compartment 
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DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


The temperature blend door is cable operated. The 
other two doors on the plenum are operated by 
separate vacuum motors which respond to function 
lever settings via the vacuum selector valve in the 
control assembly. The function lever, in all positions 
except OFF, completes the electrical circuit for 
blower motor operation. It also, by lever selection, 
determines when there will be A/C compressor 
clutch engagement. 

Major components or the refrigerant system include 
an FX-15 compressor and electromagnetic clutch 
assembly, a condenser, fixed orifice tube, multi¬ 


pass, S-flow evaporator, and a suction 
accumulator/drier with a clutch cycling pressure 
switch. 

For servicing the system, a high pressure gauge port 
is available in the compressor discharge line near 
the condenser. A gauge port valve adapter is 
required to gain access to the port. The appropriate 
adapter is described and illustrated later in the text. 
A low pressure service gauge port is provided on the 
suction accumulator/drier near the clutch pressure 
cycling switch. 


Refrigerant Flow 

When the A/C system is not operating, pressures in 
both the suction (low pressure) and discharge (high 
pressure) segments of the total circuit are qualified 
and in vapor form. This static condition changes 
whenever the compressor clutch is drawn 
electromagnetically into engagement with the 
compressor drive shaft. (Proper positioning of the 
function lever and an ambient temperature which is 
approximately 3° C (45° F) are two prerequisites for 


activating the clutch). For details regarding 
compressor and clutch operating principles, refer to 
Section 12-03c, Compressor and Clutch—FX-15. 

A simplified refrigerant flow diagram follows which 
traces the changes in pressure and temperature and 
indicates the liquid or vapor state of the refrigerant 
as it proceeds from and then returns to the 
compressor. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


Control Assembly 

The picture which follows illustrates the type of 
control assembly presently used in the Aerostar. 



The blower speed switch in the upper right portion 
of the control assembly provides four blower 
speeds: (1) Low, (2) Medium Low, (3) Medium High, 
and (4) High. The blank space below the switch 
accommodates a second blower speed switch 
which is used when the vehicle is equipped with an 
optional auxiliary heater or heater and air 
conditioning system. Details regarding the auxiliary 
system are covered in Section 12-02a, Aerostar 
Side Mounted Auxiliary Heater and/or Air 
Conditioning System. 


The control assembly has two additional selector 
levers. One travels vertically adjacent to a color- 
coded ban which represents a blend of warm and 
cool air between the extremes of maximum warm 
and maximum cool, the record lever is used to select 
one of seven functions available from the system, 
they ar: (1) Defrost, 92) Mix, (3) Heat, (4) Off (or 
Vent, and, if the system includes air conditioning, (6) 
Norm A/C, and (7) Max A/C 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


Condenser Assembly 

The condenser assembly is attached to the 
radiator support in front of the radiator with two 
mounting brackets at the top and two steel studs 
and rubber isolators at the bottom of the condenser. 
The top mounting brackets attach to the rear side of 


the radiator support, and the studs and isolators 
seat in holes in the lower radiator supports. 

The illustration shows condenser installation and 
the attaching parts involved. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


Evaporator Core 

The evaporator core is a 'flooded type' (plate-fin) 
core similar to passenger car cores. 

The liquid line connects to the bottom of the core 
and suction accumulator/drier assembly connects 
to the top of the core. The evaporator inlet tube is 
fitted with a fixed orifice to control refrigerant flow. 
This orifice tube can be removed from the 
evaporator core inlet tube for replacement if it 


becomes necessary. However, a special tool, the 
Fixed Orifice Tube Remover/Replacer T83L-19990- 
A is necessary to prevent breakage when removing 
the orifice. 

The illustration shows a disassembled view of a 
complete evaporator case assembly. Both the 
evaporator core and fixed orifice tube are shown in 
this relative position. 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 
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MAJOR ELECTRICALLY OPERATED COMPONENTS (Continued) 


Service Access Gauge Port Valves 

Service access gauge port valves are used in the 
refrigerant system. The high pressure (discharge) 
valve is located in the compressor discharge 
manifold tube. This service access gauge port valve 
requires A/C Adapter Tool D81L-19703-A or 
Motorcraft ® TOOL YT-354 or 355 or equivalent to 
connect a manifold gauge set or charging station to 
it. 

The other service access gauge port valves are 
located on the side of the suction accumulator,used 
to measure evaporator pressure, and in the suction 
line tube near the accumulator. 


HIGH PRESSURE SERVICE VALVE AND ADAPTER 
FLEXIBLE TOOL 
D81L-19703-C 
MOTORCRAFT YT-355 



46 DEGREE TOOL 
D81L-19703-E 
MOTORCRAFT 
YT-927 


90 DEGREE TOOL 
D81L-19703-B 
MOTORCRAFT YT-354 


STRAIGHT TOOL 
D81L-19703-D 
MOTORCRAFT 
YT-357 





ENTIRE SET 
TOOL NUMBER 
D81L-19703-A 


L3452-1D 


DIAGNOSIS AND TESTING 


Blower Motor Current Draw Test 

1. Disconnect the harness connector wire from 
the motor connector on the blower motor. 

2. Connect an ammeter, Rotunda Number 007- 
00001, or equivalent, between the (positive) 
terminal of the motor connector and the 
corresponding terminal (brown-orange wire) of 
the wire harness connector. Connect a jumper 
wire between the two negative terminals 
(orange-black connector on harness 
connector). 

3. Place the system temperature control lever in 
the mid-position (between extreme top and 
extreme bottom), and the Function Selector 
Lever in the MAX-A/C position. 


With the battery fully charged, turn the ignition 
switch on and operate the blower in all blower 
speeds. Record the current draw for each 
blower speed. 

The current draw for each blower speed should 
be within specification shown at the end of this 
Section in Specifications. 

Disconnect the ammeter and reconnect the 
wire harness connector to the blower motor 
connector. 


Blower Motor Voltage Test 

1. Raise the temperature selector to the top of the 
slot. 

2. Place Function Selector Lever in the MAX-A/C 
position. 

3. Insert probes of voltmeter into wire holes on 
motor's connector and make contact with wire 
terminals. 


Measure voltage drop across blower motor. 

With engine running (battery voltage 
approximately 14.2 volts), the voltage reading 
should be within the range specified at the end 
of this Section in Specifications for each blower 
switch position. 
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DIAGNOSIS AND TESTING (Continued) 


Pressure Switch Test 

The clutch cycling switch can be tested while it is 
connected into the refrigerant system. 

TEST PROCEDURE 

1. Connect a manifold gauge set to the refrigerant 
system. 

2. Start the engine, and move the Function 
Selector Lever to MAX-A/C, move the blower 
fan lever to MAX and temperature control lever 
to the extreme cool position. 


3. Observe and record the system evaporator 
pressures when the compressor clutch 
engages and disengages. The pressures must 
be within the limits given under pressure 
requirements. 

If the pressures are not within the specified limits, 
replace the pressure switch. 

NOTE: Rapid cycling may mean the system is low on 
refrigerant charge. 


CYCLES/MINUTE NORMAL CLUTCH CYCLE RATE PER MINUTE 

io i—i—i—i—i—i—i—i—i—i—i—i—I—n— 



THESE CONDITIONAL REQUIREMENTS FOR THE FIXED ORIFICE 
TUBE CYCLING CLUTCH SYSTEM TESTS MUST BE SATISFIED 
TO OBTAIN ACCURATE CLUTCH PRESSURE READINGS 


• STABILIZED PRESSURES 

• STABILIZED IN VEHICLE TEMPERATURES @ 70 to 80 F (21 to 27 C) 

• MAXIMUM A/C (RECIRCULATING AIR) 

• MAXIMUM BLOWER SPEED 

• 1500 ENGINE RPM 
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DIAGNOSIS AND TESTING (Continued) 


Refrigerant System Diagnosis 

The diagnosis charts for the fixed orifice tube 
cycling clutch system are unique to that system. 
Normal refrigeration pressures run higher in a fixed 
orifice tube system and the pressure evaluation 
chart is also different for the fixed orifice tube 
system. 


SECONOS TOTAL CLUTCH CYCLE TIME — SECONDS 



15 20 25 30 35 °C 

AMBIENT TEMPERATURES 


THESE CONDITIONAL REQUIREMENTS FOR THE FIXED ORIFICE 
TUBE CYCLING CLUTCH SYSTEM TESTS MUST 8E SATISFIED 
TO OBTAIN ACCURATE CLUTCH CYCLE TIMING 


• STABILIZED PRESSURES 

• STABILIZED IN CAR TEMPERATURES @ 70 to 80“F (21 to 27 C) 

• MAXIMUM A/C (RECIRCULATING AIR) 

• MAXIMUM BLOWER SPEED 

• 1500 ENGINE RPM 


NORMAL FIXED ORIFICE TUBE CYCLING CLUTCH REFRIGERANT 
SYSTEM PRESSURES 




60 70 80 90 100 F 


15 20 25 30 35 C 

AMBIENT TEMPERATURES 
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DIAGNOSIS AND TESTING (Continued) 


REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART 
FOR FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEMS 


NOTE; Normal system conditional requirements must be maintained to properly evaluate refrigerant system pressures. 
Refer to charts applicable to system under test. 


HIGH 

(DISCHARGE) 

PRESSURE 

LOW 

(SUCTION) 

PRESSURE 

CLUTCH CYCLE TIME 

COMPONENT - CAUSES 

RATE 

ON 

OFF 

HIGH 

HIGH 

CONTINUOUS RUN 

CONDENSER — Inadequate Airflcw. 

HIGH 

NORMAL 

TO HIGH 

ENGINE OVERHEATING 

NORMAL 

TO HIGH 

NORMAL 

AIR IN REFRIGERANT. 

REFRIGERANT OVERCHARGE (a). 

HUMIDITY OR AMBIENT TEMP. VERY HIGH (b). 

NORMAL 

HIGH 

FIXED ORIFICE TUBE — Missing. O-Rings Leaking/Missing. 

NORMAL 

HIGH 

SLOW 

LONG 

LONG 

CLUTCH CYCLING SWITCH — High Cut-In. 

NORMAL 

NORMAL 

SLOW OR 

NO CYCLE 

LONG OR 
CONTINUOUS 

NORMAL OR 
NO CYCLE 

MOISTURE IN REFRIGERANT SYSTEM. 

EXCESSIVE REFRIGERANT OIL. 

FAST 

SHORT 

SHORT 

CLUTCH CYCLING SWITCH — Low Cut-In or High Cut-Out. 

NORMAL 

LOW 

SLOW 

LONG 

LONG 

CLUTCH CYCLING SWITCH — Low Cut-Out. 

NORMAL 

TO LOW 

HIGH 

CONTINUOUS RUN 

COMPRESSOR — Low Pressure. 

NORMAL 

TO LOW 

NORMAL 

TO HIGH 

A/C SUCTION LINE — Partially Restricted or Plugged (c). 

NORMAL 

TO LOW 

NORMAL 

FAST 

SHORT 

NORMAL 

EVAPORATOR — Low Airflow. 

SHORT TO 
VERY SHORT 

NORMAL 

TO LONG 

CONDENSER, FIXED ORIFICE TUBE, OR A/C LIQUID LINE — 
Partially Fiestricted or Plugged. 

SHORT TO 
VERY SHORT 

SHORT TO 
VERY SHORT 

LOW REFRIGERANT CHARGE. 

SHORT TO 
VERY SHORT 

LONG 

EVAPORATOR CORE — Partially Restricted or Plugged. 

NORMAL 

TO LOW 

LOW 

CONTINUOUS RUN 

A/C SUCTION LINE — Partially Restricted or Plugged (d). 

CLUTCH CYCLING SWITCH — Sticking Closed. 

LOW 

NORMAL 

VERY 

FAST 

VERY 

SHORT 

VERY 

SHORT 

CLUTCH CYCLING SWITCH — Cycling Range Too Close. 

ERRATIC OPERATON 

OR COMPRESSOR 

NOT RUNNING 

— 

— 


CLUTCH CYCLING SWITCH — Dirty Contacts or Sticking Open. 
POOR CONNECTION AT A/C CLUTCH CONNECTOR 

OR CLUTCH CYCLING SWITCH CONNECTOR. 

A/C ELECTRICAL CIRCUIT ERRATIC — See A/C Electrical 

Circuit Wiring Diagram. 

A/C PUSH BUTTON SWITCH — Not Depressed, Dirty 

Contacts or Open Circuit. 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION 


• COMPRESSOR CLUTCH Slipping • LOOSE DRIVE BELT 

• CLUTCH COIL Open — Shorted or Loose Mounting. 

• CLUTCH WIRING CIRCUIT — High Resistance, Open or Blown Fuse. 

ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH A DAMAGED COMPRESSOR 


• CLUTCH CYCLING SWITCH — Sticking Closed or Compressor Clutch Seized. 

• SUCTION ACCUMULATOR DRIER — Refrigerant Oil Bleed Hole Plugged. 

• REFRIGERANT LEAKS. 

(a) Compressor may make noise on initial run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. 

(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access valve. 

(d) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access valve. 


CL3743-2A 
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DIAGNOSIS AND TESTING (Continued) 


When attaching a manifold gauge set to the 
system, the low pressure gauge hose must be 
connected to the service access gauge port valve 
on the side of the suction accumulator. The high 
pressure service access gauge port valve is located 
in the compressor discharge manifold tube. An A/C 
Adapter Tool D81L-19703-A or Motorcraft® TOOL 
YT-367 or equivalent is necessary to connect a 
manifold gauge set to the high pressure service 
access gauge port valve. 

Diagnosis of the refrigerant system must be done 
by analyzing the high pressure and the low pressure 
readings, comparing the pressure readings to the 
charts shown to determine if the system pressures 
are normal. The conditional requirements for the 
refrigerant system tests must be satisfied to obtain 
accurate pressure readings. 

If the conditional requirements are not satisfied, 
the pressure reading will not be accurate and could 
indicate that a normal system is not functioning 
properly. If the conditional requirements cannot be 
satisfied, the pressure reading can be used to 
determine what is causing the problem in the 
system. Compare the pressure results with the 
pressure conditions in the pressure evaluation chart. 

Once the problem is corrected, take additional 
pressure readings, while meeting the conditional 
requirements for the pressure tests to be sure that 
problem has been corrected. 

IMPORTANT: Pressure readings must be taken 
with the compressor operating. 

In Aerostar vehicles with dual AUX A/C, the 
system should be evaluated with both front and rear 
blowers set at HIGH. Changing the rear blower from 
HIGH to LOW while the front blower is still in HIGH 
will cause the front discharge air to increase 7° to 
10°F, while the rear discharge air will decrease 7° to 
10°F. Reversal of the procedure will cause the 
opposite effect. The front blower will decrease 7° to 
10°F and the rear blower to increase 7° to 10°F. 
When the rear unit blower is shut off, the rear unit 
refrigerant liquid line solenoid valve will be shut off. 

If the rear solenoid valve fails in the open position, 
and the rear blower is shut off, the front discharge air 
will increase 10° to 20°F. If the solenoid valve is 
functioning properly and the rear blower is shut off, 
the front discharge will drop several degrees and the 
cycle rate will increase with much shorter running 
times. 


Refrigerant System Visual Inspection 

Obstructed air passages, broke belts, 
disconnected or broken wires, loose clutch, loose or 
broken mounting brackets, and many refrigerant 
leaks may be determined by visual inspection of the 
parts. 


A refrigerant leak will usually appear as an oily 
residue at the leakage point in the system. The oily 
residue soon picks up dust or dirt particles from the 
surrounding air and appears greasy. Through time, 
this will build up and appear to be a heavy dirt- 
impregnated grease. 

Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and 
component connections, when these O-rings are 
replaced, the new O-rings should be lubricated with 
refrigerant oil and care should be taken to keep lint 
from shop towels or rags from contaminating the 
internal surfaces of the connection. 

Another type of leak may appear at the internal 
Schrader-type A/C charging valve core in the 
service access gauge port valve fittings. If tightening 
the valve core does not stop the leak, it should be 
replaced with a new —19D701—or equivalent A/C 
charging valve core. 

Missing service access gauge port valve caps 
(—19D702—or equivalent) can also cause a 
refrigerant leak. If this important primary seal (the 
valve cap) is missing, dirt will enter the area of the 
A/C charging valve core. When the service hose is 
attached, the valve depressor in the end of the 
service hose forces the dirt into the valve seat area 
and the dirt will destroy the sealing surface of the 
A/C charging valve core. When a service access 
gauge port valve cap is missing, the protected area 
of the A/C charging valve core should be cleaned 
and a new —19D702—service access gauge port 
valve cap should be installed. 

CAUTION: Service access gauge port valve caps 
must be installed finger-tight. If tightening with 
pliers, the sealing surface of the service access 
gauge port valve may be damaged. 


ADJUSTMENTS 


Compressor Drive Belt 

Refer to Section 03-05 Accessory Drive for 
compressor drive belt adjustment. 


Temperature Door Control Cable 

Refer to Section 12-02c, Heater and Power 
Ventilation System—Aerostar. 


REMOVAL AND INSTALLATION 


Serial of the removal and installation procedures 
which apply to the components of the Aerostar 
Manual A/C-Heater System are the same or other 
sections or similar to those covered in the Heater- 
Ventilation System Section in this manual. Wherever 
the procedures are a duplication, the reader is 
referred to the applicable Section. 
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REMOVAL AND INSTALLATION (Continued) 


Blower Motor Thermal Limiter Resistor 
Assembly 



Removal 

Installation 

1 . 

Disconnect battery ground cable. 

t. 

Position the resistor assembly into the opening 

2. 

Disconnect the wire connector from the resistor 
assembly, located on the evaporator case 


of the evaporator case with the notch down, 
and install the two attaching screws. 


assembly. 

2. 

Connect the wire connector to the resistor 

3. 

Remove two screws attaching the resistor 


assembly. 


assembly to the evaporator case assembly and 

3. 

Connect battery ground cable. 


remove the resistor assembly. 

4. 

Check the blower motor in all (four) blower 
speeds for proper operation. 


Blower Motor and/or Wheel 

Removal 

1. Disconnect battery ground cable. 

2. In engine compartment, disconnect the wire 
harness connection from the motor by pushing 
down on the tab while pulling connection off at 
the motor. 

3. Remove the air cleaner or air inlet duct as 
necessary: 

4. Disconnect the blower motor ventilation tube 
from the blower motor. 

5. Remove three blower motor mounting plate 
attaching screws and remove the motor and 
wheel assembly from the evaporator assembly 
blower motor housing. 

6. Remove the blower motor hub clamp from the 
motor shaft. Pull the blower wheel from the 
shaft. 


Installation 

1. Install the blower motor wheel on the blower 
motor shaft. Then, install a new hub clamp. 

2. Glue a new motor mounting gasket to the 
blower motor as needed. 

3. Position the blower motor and wheel assembly 
in the blower housing and install the three 
attaching screws. 

4. Connect the blower motor cooling tube to the 
blower motor. 

5. Connect the electrical wire harness hard shell 
connector to the blower motor by pushing into 
place. 

6. Install air cleaner/air inlet duct as necessary. 

7. Connect battery ground cable. 

8. Check blower motor in all (four) speeds for 
proper operation. 


REGISTER 

HOUSING 




LOUVER 

ASSEMBLY 


RETAINING TAB 


INSERT A THIN BLADE THROUGH THE LOUVER AND CAREFULLY 
PRY THE RETAINING TAB TOWARD THE LOUVERS TO ALLOW 
THE PIVOT TO CLEAR THE HOLE IN THE REGISTER OPENING 
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REMOVAL AND INSTALLATION (Continued) 


Function Switch 

Removal 

1. Disconnect battery ground cable. 

2. Remove control assembly from the instrument 
panel following the control assembly removal 
procedure. 

3. Detach control lever cable following the cable 
removal procedure. Refer to illustration. 

4. Remove vacuum connector and the wire 
harness hard shell connectors from all switches 
(function and blower), light bulb harnesses, and 
lifting water valve (if present). 

5. Remove the two hex-head screws which attach 
the function switch to the control bracket. Refer 
to disassembled view of the control assembly. 

6. Place function selector lever in DEFROST and 
temperature lever opposite word VENT and 
remove the switch. 


Installation 

1. With function selector lever in DEFROST and 
temperature lever opposite word VENT, 
position function switch in control bracket 
making sure pin in function switch is inserted in 
slot in function selector lever. 

2. Install two hex-head mounting screws. 

3. Connect all the control wiring hard shell 
connectors to the function and blower 
switches. Connect light bulb harnesses. 

4. Install control lever cable. 

5. Install control assembly into instrument panel. 
Refer to procedure in this Section. 

6. Install battery ground cable. 

7. Check all controls for proper operation. 



HEATER-A/C 
CONTROL ASSEMBLY 
-19980- 



INSTRUMENT CLUSTER 
PANEL ASSEMBLY 




HEATER-A/C CONTROL 
ASSEMBLY 
-19980- 


HEADLIGHT AND BACK 
WINDOW DEFROSTER 
SWITCH 


SCREW 
-56930-S2- 
(3 REQ'D) 



TEMPERATURE 
CONTROL CABLE 
AT BLEND DOOR 
-18D306- 


CCL 2456-C 
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REMOVAL AND INSTALLATION (Continued) 



CCL2467-C 
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REMOVAL AND INSTALLATION (Continued) 


Vacuum Reservoir 

Removal 

1. Disconnect the rubber vacuum source hose 
from the check valve. 

2. Disconnect the vacuum harness from the 
outside/recirculation door vacuum motor 
solenoid and from the water valve. 

3. Disconnect the vacuum harness from the 
inboard side of the case and remove from under 
the wire harness retaining cap. 

4. Remove the two screws from the vacuum 
reservoir mounts and remove reservoir. 

Installation 

1. Position the vacuum reservoir to the bosses on 
the case with the harness connection facing 
outboard. 

2. Install the two screws to the vacuum reservoir 
mounts. 

3. Connect the vacuum harness to the outside 
recirculation door vacuum motor. 

4. Insert the vacuum harness rosebud in the hose 
provided on the tank and on the inboard side of 
the case. Position the harness under the wire 
harness retaining clip. 

5. Connect the check valve to the source line from 
the engine. 


Vacuum Motor 

Removal 

1. Disconnect the vacuum hose from the vacuum 
motor. 

2. Remove the push pin retaining the vacuum 
motor arm to the outside recirculation door 
crank arm. 

3. Loosen the two motor retaining nuts and life the 
motor from the motor from the mounting 
bracket. 


Installation 

1. Position the vacuum motor to the mounting 
bracket and the vacuum motor arm to the 
outside recirculation door crank arm. 

2. Tighten the two nuts retaining the motor to the 
mounting bracket. 

3. Install the push pin to retain the vacuum motor 
arm to the door crank arm. 

4. Connect the vacuum hose to the vacuum motor 
and check for proper operation. 


Evaporator Case Assembly 
Removal 

NOTE: The evaporator case removal should be 
required only in very unusual conditions because all 
of the case components are serviceable without the 
case assembly removal. 

1. Disconnect battery ground cable. 

2. Discharge the refrigerant system. Refer to 
Section 12-03, Air Conditioning General 
Service. Observe all safety precautions. 

3. R move air cleaner and air inlet duct. 

4. Disconnect the electrical hard shall connectors 
from the blower motor, the resistor, and the 
pressure switch. 

5. Disconnect the liquid line from the inlet tube 
and the suction line from the accumulator drier, 
using the spring lock coupling tools. These 
tools are illustrated later in this Section under 
the heading 'Spring Lock Coupling'. An 
illustration is also provided for connecting and 
disconnecting quick-connect couplings. Cap all 
open refrigerant lines to prevent the entry of dirt 
and moisture. 
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REMOVAL AND INSTALLATION (Continued) 



[ TO DISCONNECT COUPLING] 

CAUTION - DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 


NOTE: 

EACH END OF TOOL 
TB1P-1M23-G IS 
A DIFFERENT SIZE 
TO FIT 3/S and 1/2 
INCH COUPLINGS 


TOOL 

T81P-19623-G - 3/8 & 1/2 INCH 
, T81P-19623-G1 - 3/8 INCH 
T81P-19623-G2- 1/2 INCH 
T83P-19623-C • 5/8 INCH 
T85L 19623 A ■ 3/4 INCH 


CAGE 

"OPENING 


TO CONNECT COUPLING 


© FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER 
CAGE OPENING TO RELEASE THE GARTER SPRING. 


GARTER 

SPRING 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A* 

1/2 INCH — E1ZZ-19E576-B- 
5/8 INCH — E3SY-19E576-A" 

3/4 INCH — E69Z-19E576-A 
•ALSO AVAILABLE IN 
E35Y-190690-A KIT WITH O-RINGS 



PUSH TOOL INTO 
CAGE OPENING 



CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE - INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


© PUSH THE TOOL INTO THE CAGE 

OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. 


A - CLEAN FITTINGS 


B — INSTALL NEW 
O-RINGS — USE 
ONLY SPECIFIED O-RINGS 




LUBRICATE WITH 
CLEAN REFRIGERANT 
OIL 


D - 

ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH A SLIGHT TWISTING 
MOTION 



PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 


GARTER SPRING 


I— 



TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 


CCL 1925-E 
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REMOVAL AND INSTALLATION (Continued) 


Remove the water valve and disconnect the 
vacuum line. Also, disconnect the heater hoses 
from the heater core tubes, and plug the hoses 
with suitable size plugs. 


O-RINGS SPACER COMPLETE ASSEMBLY I 


% IN TO H IN QUICK CONNECT 390422-S 390420-S 
% IN TO % IN QUICK CONNECT 390423-S 390421 -S 


COMPLETE QUICK CONNECT 
ASSEMBLY CONTAINS THE FOLLOWING: 


- 18D535 - 
-18D535- 


TO DISCONNECT COUPLING 

CAUTION — ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING 


2 - O-RINGS (SILICONE FLUID) 

1 . QPAPPR 

1 - COUPLING RETAINER 
1 - HOUSING 


SILICONE FLUID 
ESF-M99B112-A 



COUPLING 
RETAINER 
- 18D434- 


HEATER CORE TUBE 


QUICK CONNECT COUPLING - DISCONNECTED 


TO CONNECT COUPLING 



HEATER HOSE 
DISCONNECT TOOL 
% INCH T85T-18539-AH1 
% INCH T65T-18539-AH2 



EXTENSION HANDLE 
T85T-18539-AH3 


ALWAYS USE NEW O-RINGS 
WHEN RE-CONNECTING 
TO HEATER CORE TUBES 


NOTE: 

LUBRICATE O-RINGS WITH 
ESF-M99B112-A „ 

SILICONE FLUID 




INSPECT SPACER 

FOR CRACKS OR DAMAGE - 

REPLACE IF NECESSARY 


INSPECT COUPLING RETAINER 
FOR CRACKS OR DAMAGE — 
REPLACE IF NECESSARY 




TO ENSURE QUICK CONNECT ENGAGEMENT, LIGHTLY 
PULL ON THE HEATER HOSE ASSEMBLY 


COUPLING RETAINERS 


HEATER HOSE 
DISCONNECT TOOL 


-- - HEATER 

—--HOSE 

ASSEMBLY 

PUSH HEATER HOSE ASSEMBLY TOWARDS HEATER CORE 
TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN 
PUSH TOOL OVER COUPLING RETAINER WINDOWS TO 
COMPRESS RETAINER LOCKING TABS — THEN PULL HOSE 
ASSEMBLY AWAY FROM HEATER CORE TUBE. 

REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY 
AWAY FROM HEATER CORE TUBE. 

VNOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, 

) THE TOOL MUST BE PERPENDICULAR AND ON THE HIGHEST 

POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. 



SPREAD RETAINER APART 
TO REMOVE FROM HEATER 
CORE TUBE, AND REPLACE 
WITH NEW RETAINER 


WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED — THE 
WHITE COUPLING RETAINER WILL REMAIN ON THE HEATER CORE TUBE. 
INSTALL NEW COUPLING RETAINER. SPACER & NEW LUBRICATED 
O-RINGS INTO QUICK CONNECT ASSEMBLY HOUSING BEFORE 
RE-INSTALLING HEATER HOSE ASSEMBLY TO HEATER CORE TUBES. 


CCL 2443-A 
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REMOVAL AND INSTALLATION (Continued) 


7. Disconnect the vacuum harness check valve 
from the engine source line. 

8. Remove the instrument panel and the plenum 
assembly in the passenger compartment. Refer 


to Section 01-12, Instrument Panel and 
Console. 

Remove the two nuts retaining the evaporator 
assembly to the dash panel. 


NUT 
801600 
(7 REQ'D) 


A/C PLENUM 
ASSEMBLY 
-19740- 


FRONT OF VEHICLE 


DASH PANEL 


ACCUMULATOR DRIER 
ASSEMBLY 
-19C808- 


MV 


■ NOTE: ATTACHES EVAPORATOR 
TO DASH WALL ONLY 


CLUTCH 

CYCLING 

PRESSURE 

SWITCH 

-19E561- 





EVAPORATOR 
* ASSEMBLY 
-19850- 


♦ NOTE: ATTACHES BETWEEN 
DASH WALL AND 
PLENUM ASSEMBLY 



EVAPORATOR 
INLET TUBE 


A/C BLOWER AND WHEEL 
* ASSEMBLY 
-19846- 


Installation 

1. Position the evaporator case assembly to the 
dash panel and install the two retaining nuts to 
the outboard top stud and to the inboard stud. 

2. Install the plenum assembly and the instrument 
panel. 

3. After checking the liquid line for a missing or 
damaged spring lock coupling garter spring and 
replacing or repairing as necessary, install two 
new specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling male 
fitting. Insert the male fitting into the inlet tube 
until the spring lock is fully engaged. 

4. Install the suction line(s) to the accumulator 
drier using the same procedure as for the liquid 
line above. 

5. Connect the heater hoses to the heater core. 

6. Connect battery ground cable. 


7. Connect the electrical hard shall connectors to 
the blower motor, pressure switch, blower 
motor resistor. 

8. Connect the vacuum line to the vacuum motor. 
Connect the vacuum source line from the 
engine to the check valve. 

9. Install the air cleaner or air inlet duct as 
necessary. 

10. Fill the cooling system following the 
recommended procedures in Section 08-01, 
Cooling System Service. 

11. Leak test, evacuate and charge the system 
following the recommended procedures in 
Section 12-03, Air Conditioning General 
Service. Observe all safety precautions. 

12. Check the A/C-Heater system for proper 
operation. 
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REMOVAL AND INSTALLATION (Continued) 


Evaporator Core Assembly 

Removal 

1. Disconnect the cable from the battery negative 
(ground) terminal. 

2. Discharge the refrigerant from the A/C system 
following the recommended service procedure 
in Section 12-03, Air Conditioning General 
Service. Observe all safety precautions. 

3. Remove the air cleaner and air inlet duct. 

4. Disconnect the electrical hard shall connectors 
from the blower motor, the blower motor 
resistor, the pressure switch. 

5. Disconnect the liquid line from the inlet tube 
and the suction line(s) from the accumulator 
drier, using the spring lock coupling tools. Cap 
all open refrigerant lines to prevent the entry of 
dirt and moisture. 

6. Disconnect the vacuum harness check valve 
from the engine source line and disconnect the 
vacuum line from the vacuum motor. 

7. Remove the two mounting bands holding the 
accumulator drier to the evaporator core and 
the clamp from around the evaporator inlet 
tube. Using the Spring Lock Coupling Tool. 
Disconnect the accumulator drier from the 
evaporator core outlet tube and remove the 
accumulator drier. Cap all open refrigerant 
connections to prevent the entry of dirt and 
moisture. 

8. Remove the eleven screws holding the 
evaporator case blower housing to the 
evaporator case assembly. Remove the 
evaporator case blower housing from the 
vehicle. 

9. Remove the evaporator core from the vehicle. 

Installation 

1. Position the evaporator core into the installed 
evaporator case half. 

2. Position the evaporator case blower housing to 
the evaporator case and install with eleven 
screws. 

3. After checking the male fitting on the 
accumulator drier for a missing or damaged 
spring lock coupling garter spring and, 
replacing or repairing as necessary, install two 
new specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling male 
fitting. Insert the male fitting into the outlet tube 
until the spring lock is fully engaged. 

4. Install the two mounting bands around the 
accumulator drier and install the clamp around 
the inlet line. Tighten the screws to 1.7 N.m (15 
in-lb) minimum. 


5. After checking the liquid line for a missing or 
damaged spring lock coupling garter spring and 
replacing or repairing as necessary, install two 
new specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling male 
fitting. Insert the male fitting into the inlet tube 
until the spring lock is fully engaged. 

6. Install the suction line(s) to the accumulator 
drier, using the same procedure as for the liquid 
line above. 

7. Connect the electrical hard shell connectors to 
the blower motor, pressure switch, blower 
motor resistor. 

8. Connect the vacuum line to the vacuum motor. 
Connect the vacuum source line from the 
engine to the check valve. 

9. Charge the A/C system following the 
recommended service procedure in Section 
12-03, Air Conditioning General Service. 

Observe all safety precautions. 

10. Connect the cable to the battery negative 
(ground) terminal. 

11. Check the A/C system for refrigerant leaks and 
proper operation. 


Fixed Orifice Tube 

The fixed orifice tube is constructed with a plastic 
body, two screens and a small bras tube down the 
center of the orifice body. Two O-rings are around 
the orifice tube body to seal against leakage around 
the body. 

CAUTION: Do not attempt to remove the fixed 
orifice tube with pliers or by twisting tube. To do 
so will break the fixed orifice tube body in the 
evaporator core tube. Use only the 
recommended tool and follow the 
recommended service procedures. 

Removal 

1. Discharge the refrigerant from the A/C system 
following the recommended service 
procedures (refer to Section 12-03, Air 
Conditioning General Service). Observe all 
safety precautions. 

2. Disconnect the liquid line from the evaporator 
core. Cap the liquid line to prevent the entry of 
dirt and excessive moisture. 

3. Squirt a small amount of clean refrigerant oil 
into the evaporator core inlet tube to lubricate 
the tube and orifice O-rings during removal of 
the fixed orifice tube from the evaporator core 
tube. 

4. Engage Fixed Orifice Tube Installer T83L- 
19990-A (Motorcraft® YT-1008) or equivalent 
with the two tangs on the fixed orifice tube. 

CAUTION: Do not twist or rotate the fixed orifice 
tube in the evaporator core tube as it may break 
off in the evaporator core tube. 
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REMOVAL AND INSTALLATION (Continued) 


Hold the T-handle of Broken Orifice Tube 
Extractor T83L-19990-B or Motorcraft® 
YT-1009 or equivalent, to keep it from turning 
and run the nut on the tool down against the 
evaporator core tube until the orifice is pulled 
from the tube. 

If the fixed orifice tube breaks in the evaporator 
core tube, it must be removed from the tube 
with Broken Orifice Tube Extractor T83L- 
19990-B or Motorcraft® YT-1009. 

To remove a broken orifice tube, insert the 
screw end of the extractor, tool YT-1009, into 


the evaporator core tube and thread the screw 
end of the tool into the brass tube in the center 
of the fixed orifice tube. Then, pull the fixed 
orifice tube from the evaporator core tube. 

If only the brass center tube is removed during 
Step 7, insert the screw end of Tool YT-1009 
into the evaporator core tube and screw the 
end of the tool into the fixed orifice tube body. 
Then, pull the fixed orifice tube body from the 
evaporator core tube. 


Installation 

1. Lubricate the O-rings on the fixed orifice tube 
body liberally with clean refrigerant oil. 

2. Place the fixed orifice tube in the Fixed Orifice 
Tube Remover/Replacer T83L-199990-A or 
equivalent, and insert the fixed orifice tube into 
the evaporator core tube until the orifice is 
seated at the top. 

3. Remove the tool from the fixed orifice tube. 

4. After checking the liquid line for a missing or 
damaged spring lock coupling garter spring 


and, replacing or repairing as necessaiy, install 
two new specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling.male 
fitting. Insert the male fitting into the inlet tube 
until the spring lock is fully engaged. 

Leak test, evacuate and charge the system 
following the recommended service 
procedures (refer to Section 12-03, Air 
Conditioning General Service). Observe all 
safety precautions. 

Check the system for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


Suction Accumulator Drier 

Removal 

1. Disconnect battery ground cable. 

2. Discharge the refrigerant from the A/G system 
following the recommended service 
procedures. Refer to Section 12-03, Air 
Conditioning General Service. Observe all 
safety precautions. 

3. Disconnect the electrical connector from the 
pressure switch. 

4. Remove the pressure switch by unscrewing it 
from the suction accumulator. 

5. Disconnect the suction line(s) from the suction 
accumulator drier using the Spring Lock 
Coupling Tool. 

6. Remove the two mounting bands holding the 
accumulator drier and remove the clamp 
around the inlet tube. Using the Spring Lock 
Coupling Tool, disconnect the accumulator 
drier from the evaporator outlet tube and 
remove the accumulator drier. Cap all open 
refrigerant connections to prevent the entry of 
dirt and moisture. 

Installation 

1. After checking the male fitting on the 
accumulator drier for a missing or damaged 
spring lock coupling garter spring and replacing 
or repairing as necessary, install two new 
specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling male 
fitting. Insert the male fitting into the evaporator 
outlet tube until the spring lock is fully engaged. 

2. Install the two mounting bands around the 
accumulator drier and install the clamp around 
the inlet line. Tighten the screws to 1.7 N.m 915 
in-lb) minimum. 

3. After checking the suction line(s) for a missing 
or damaged spring lock coupling garter spring 
and replacing as necessary, install two new 
specified O-rings lubricated with clean 
refrigerant oil into the spring lock coupling male 
fitting. Insert the male fitting into the 
accumulator drier until the spring lock is fully 
engaged. 

4. Use a new O-ring lubricated with clean 
refrigerant oil on the pressure switch nipple of 
the suction accumulator drier. Then, install the 
pressure switch and tighten the switch to 7-13 
N.m 95-10 ft-lb) if switch has metal base and 
hand tight only if switch has plastic base. 

5. Connect the electrical connector to the 
pressure switch. 

6. Connect the battery ground cable. 

7. Leak test, evacuate and charge the system 
following the recommended service 
procedures. Refer to Section 12-03, Air 
Conditioning General Service. Observe all 
safety precautions. 

8. Check the system for proper operation. 


Clutch Cycling Pressure Switch 

Removal 

1. Disconnect battery ground cable. 

2. Disconnect the wire connector from the 
pressure switch. 

3. Unscrew the pressure switch from the suction 
accumulator. 

Installation 

1. Install a new O-ring lubricated with clean 
refrigerant oil in the accumulator nipple. 

2. Screw the pressure switch on the accumulator 
nipple. Tighten the switch to 7-13 N.m (5-10 
ft-lb) if switch has metal base and hand tight 
only if switch has plastic base. 

3. Connect the wire connector to the pressure 
switch. 

4. Connect battery ground cable. 

5. Check the system for proper operation. 


Condenser 

Removal 

1. Discharge the refrigerant from the A/C system 
following the recommended service 
procedures (refer to Section 12-03, Air 
Conditioning General Service). Observe all 
safety precautions. 

2. Disconnect the compressor discharge line from 
the condenser at the spring lock coupling using 
the Spring Lock Coupling Tool, and cap the 
openings to prevent the entry of dirt and 
moisture. 

NOTE: Refer to Spring Lock Coupling in this 

Section. 

3. Disconnect the liquid line from the condenser at 
the spring lock coupling using the Spring Lock 
Coupling Tool. Cap the openings to prevent the 
entry of dirt and moisture. 

4. Tilt the top of the radiator rearward after 
removing the upper radiator bolts, being 
carefully not to damage the cooling fan and/or 
radiator. Refer to Section 03-03, Engine 
Cooling. Remove two bolts attaching the two 
condenser upper mounting brackets to the rear 
side of the radiator support. 

5. Lift the condenser from the vehicle. 

Installation 

1. Check the condenser to insure that there is a 
rubber isolator on each of the lower mounting 
studs. Replace if worn or missing. 

2. Position the condenser to the vehicle with the 
lower studs in the lower mount holes and with 
the upper brackets on the rear face of the upper 
radiator support. 




















12-03A-37 _ Manual Air Condltionlng/Heater System—Aerostar 12-03A-37 

SPECIFICATIONS 


ELECTRICAL 

Protective Device 

30 Amp. Fuse in Blower Circuit 

Brown —Orange u 

15 Amp. Fuse in Clutch Circut ^ 
White — Purple u 

Thermal Limiter in Blower Resistor 

Circuit (Integral with Resistor) 

Illumination 

Control Assembly 

One -1 C.P. —161 Bulb 

One - .75 C.P. -1962 Bulb 

Blower Motor (Auxiliary) 

Current Draw and Voltage Drop 
(Amps and Voltage) 

Blower Speed* Amp* Volt* 

Off 0 - 

Low 3.6 Max 4.1-5.6 

Med. Low 6.3 Max 6.4-7.9 

Med. High 9.7 Max 8.7-10.2 

High 14.1 Max 11.3-12.8 

•With the Following Control Lever Position 
• Function Lever in Max. A/C 


REFRIGERANT 

System Protection 

Pressure Switch 

Close Maximum 52 psi 
Open Minimum 23 psi 

High Pressure Relief Valve 
(Located on Compressor 

High Pressure Manifold) 

3103kPa (450 psi) 

Capacity 

3-1/2 Lbs. Plus 1/4 U>. Minus 0 

56 Oz. Plus 4 Oz. Minus 0 
1.588 Plus .113 Kg Minus 0 

Type 

Refrigerant 12 (R-12) 

ESA-M17B2A 

Orifice Tube 

Size 

Color Code 

Size 

Color Code 

Dichlorodifluoromethane CCFF 2 
Ford D4AZ-19B519-A 
Motorcraft YN1-A 14 Oz. Can 
YN-7 30 Lb. Container 

Front Unit 
. .062 inch 
Red 
Rear Unit 
.052 inch 
Green 


COMPRESSOR SPECIFICATIONS 


Type 

Swashptate, 5 Double Acting 
Piston* — Axial Type 

Displacement 

10.4 CID (170CC) 

Cylinder Bore (Dia.) 

29.0 mm 

Stroke 

25.7 mm 

Rotation 

Clockwise 

Rotational Torque 
(Maximum, manifold removed) 

10 Nm - (7 ft-lb) 

Refrigerant Oil 

Ford Specification 

ESH-M2C31-A2 

Capacity (System Total) 

207 millilitres (7 ounces) 

(295 millilitres (10 ounces) 
with auxilary A/C) 

Part Number 

E73Z-19577-A 

Motorcraft YN-9 

Magnetic Clutch 

Air Gap Between Pulley and Hub 

0.45 mm — 0.85 mm 
(0.018 - 0.033 inch) 

Current Draw 

4.36 Amps <8 12.8 volts 

Run-Out (Maximum) 

0.02 Inch-Radial or Axial 

Torque Limits 

Hose S Manifold Assy, 
to Compressor 

17.5-23.0 Nm (13-17 Ft-Lb) 

Clutch Hub Bolt 

11,0-14.0 Nm (8-10 Ft-Lb) 


SERVICE TOOLS AND EQUIPMENT 


Description 

Number 

Belt Tension Gauge 

021-00019 

Service Access Adaptor 

D81L-19703-A 

Electronic Leak Detector 

055-00015 

Flame Type Leak Detector 

023-00006 

Dial Thermometer 

02300007 

Safety Shield Goggles 

— 

Small Can Adapter 

02300009 

Manifold Gauge Set 

06300010 

Orifice Tube Remove and Installer 

T83L-19990-A 

Orifice Tube Extractor 

T83L-19990-B 

Spring Lock Coupling 

T83P-19623-C 

Digital Volt-Ohmmeter 

00700001 

5/8 inch 

T83P-19623-C 

1/2 inch 

TB1P-19623G2 

3/8 inch 

T81P-19623-G1 

3/4 inch 

T85L-19623-A 


TORQUE LIMITS 


Description 

Torque 

Nm | Ft-Lb 

Pressure Switch (Plastic Base) 

Liquid Line to Evaporator Core 

Accumulator to Evaporator Core 

Liquid Line to Condenser 

Discharge Line to Condenser 

Suction Hose to Accumulator 

Hose Manifold to Compressor 

Finger Tight Only 

Spring Lock 

Spring Lock 

Spring Lock Coupling 

Spring Lock Coupling 

Spring Lock Coupling 

18-23 | 1317 


SPRING LOCK COUPLING COMPONENTS 


O-Ring and Garter Spring Kit 

E35Y-19D690-A 1 

O-Rings 

3/8 Inch 

389157 

- 1/2 Inch 

389158 

5/8 Inch 

389623 

3/4 Inch 

390209-S 

Garter Springs 

3/8 Inch 

E1ZZ-19E576-A 

1/2 Inch 

E1ZZ-19E576-B 

5/8 Inch 

E35Y-19E576-A 

3/4 Inch 

E69Z-19E576-A 



CL5332-2D 
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VEHICLE APPLICATION 

All Ranger and Bronco II Vehicles. 

DESCRIPTION AND OPERATION 
Introduction 

The manual A/C Heater system used on these vehicle 
is a split-case, blend air design. "Split-case" identifies 
the system as having its evaporator case assembly 
attached to the engine compartment side of the dash 
panel and its plenum chamber assembly attached to the 
passenger compartment side of the panel. "Blend- 
air" refers to the system's ability to blend cool and warm 
air to provide a comfort level which will best satisfy the 
vehicle occupants. 

The evaporator case assembly includes the following: 

• Evaportor core. 

• Blower motor and wheel. 

• Blower motor resistor. 

• Suction accumulator/drier. 

• Clutch cycling pressure switch. 


• Evaporator core tube with an internal, fixed orifice 
tube. 

The plenum assembly includes the: 

• Heater core assembly. 

• Outside/recirculating air door. 

• Panel/defrost door. 

• Floor/defrost door. 

Temperature blend door. 

The temperature blend door is controlled by a cam and 
cable; the panel/defrost and floor/defrost doors are 
controlled by separate cams and a common cable; the 
outside/recirculating air door is controlled by a vacuum 
motor. 

The control/assembly mounted in the instrument panel, 
contains two levers and combination A/C ON-OFF and 
BLOWER SPEED CONTROL switch. The upper lever in 
the assembly slides horizontally in its slotted opening to 
the detents which locate each of six functional settings: 
(1)MAX A/C, (2)PANEL, (3) PNL/FLR, (4) FLOOR, (5) 
FLR/DEF, and (6) DEFROST. The lower lever also 
slides horizontally in its slotted opening in the control 
assembly. Its purpose is to control the blend of cool and 
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VEHICLE APPLICATION 

All Ranger and Bronco II Vehicles. 

DESCRIPTION AND OPERATION 
Introduction 

The manual A/C Heater system used on these vehicle 
is a split-case, blend air design. "Split-case" identifies 
the system as having its evaporator case assembly 
attached to the engine compartment side of the dash 
panel and its plenum chamber assembly attached to the 
passenger compartment side of the panel. "Blend- 
air" refers to the system's ability to blend cool and warm 
air to provide a comfort level which will best satisfy the 
vehicle occupants. 

The evaporator case assembly includes the following: 

• Evaportor core. 

• Blower motor and wheel. 

• Blower motor resistor. 

• Suction accumulator/drier. 

• Clutch cycling pressure switch. 


• Evaporator core tube with an internal, fixed orifice 
tube. 

The plenum assembly includes the: 

• Heater core assembly. 

• Outside/recirculating air door. 

• Panel/defrost door. 

• Floor/defrost door. 

Temperature blend door. 

The temperature blend door is controlled by a cam and 
cable; the panel/defrost and floor/defrost doors are 
controlled by separate cams and a common cable; the 
outside/recirculating air door is controlled by a vacuum 
motor. 

The control/assembly mounted in the instrument panel, 
contains two levers and combination A/C ON-OFF and 
BLOWER SPEED CONTROL switch. The upper lever in 
the assembly slides horizontally in its slotted opening to 
the detents which locate each of six functional settings: 
(1)MAX A/C, (2)PANEL, (3) PNL/FLR, (4) FLOOR, (5) 
FLR/DEF, and (6) DEFROST. The lower lever also 
slides horizontally in its slotted opening in the control 
assembly. Its purpose is to control the blend of cool and 
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warm air which will be discharged through registers into 
the passenger compartment. When the lever is 
positioned fully to the left, the blend air door is closed 
and incoming air by passes the heater core. As the lever 
is moved to the right, the blend air door gradually opens 
and directs an increasing amount of cool air through the 
heater core. When the lever is fully to the right, the door 
is fully open and all incoming air is fully heated. The 
extremes of COOL and WARM imprinted on the face of 
the control assembly preaccompanied with a two-color 
bar which graphically displays the blending of air. 

Figure 1 which follows shows the type of control 
assembly used when the vehicle is equipped with A/C. 

The rotary blower control switch in the control assembly 
has a dual function: it selects blower speed, and it 
serves as an ON-OFF switch for energizing or 
interrupting the circuit to the compressor clutch field 
coil. 

By rotating the switch knob clockwise from its OFF 
position, circuits are completed through a blower motor 
resistor assembly to provide four blower motor speeds; 
low, medium low, medium high and high. The same 
switch is used to start or interrupt air conditioning. 
Depressing the switch will complete the circuit to the 
compressor clutch field coil. When the coil is energized, 
the clutch is drawn magnetically into engagement with 
the compressor driveshaft and thus drives the 
compressor. By again depressing the switch, the clutch 
circuit opens and the magnetic clutch disengages from 
the compressor shaft. 

NOTE: When the blower switch has been turned to the 
OFF position, it is recommended that the switch also be 
depressed to interrupt operation of the A/C system. 

The refrigerant system as a fixed orifice tube type with 
the tube serving as the required restriction between the 
discharge add suction segments of the total refrigerant 
circuit. The circuit also includes a clutch cycling 
pressure switch which responds to pressure inside the 
suction accumulator/drier. (Switch contacts are open at 
pressures of 26 psi or less and closed at pressure of 45 
psi or more. At temperatures below 45°F, the switch 
contacts are also open. 

Closed contacts in the clutch cycling pressure switch 
complete the circuit to the clutch field art; open contacts 
result in clutch disengagement. 


Service gauge parts are located as follows: 

• High pressure port-ln the compressor discharge line 

near the condenser. (An adapter is required to 

accommodate installation of service equipment.) 

• Low pressure port-On top of the suction accumulator/ 

drier near the clutch cycling pressure switch. 

Refrigerant Flow 

To introduce the subject of refrigerant flow, a simple 
diagram (Fig. 3) follows which illustrates the pressure 
and temperature changes which take place in a typical 
refrigerant circuit. The diagram also calls out the 
physical state of the refrigerant as it passes through the 
circuit. Notice that there is a loss of heat units (British 
Thermal Units-BTU's) in the condenser which is 
counterbalanced by an equal number of BTU's being 
absorbed in the evaporator. This exchange of heat units 
does not affect the temperature of the refrigerant at any 
point in the circuit. (In technical terms this is referred to 
as the latent heat of evaporation. 

When the field coil in the compressor magnetic clutch 
is energized and the clutch engages and rotates the 
compressor drive shaft, the double ended pistons move 
backward and forward in their respective cylinder bores. 
As each piston is moved backward the pressure in the 
cylinder suddenly reduces to a pressure (or vacuum) 
considerably lower than the vapor pressure on the 
suction side of the refrigerant system. The higher vapor 
pressure overcomes the suction reed valve spring 
pressure, forcing itself through the reed valve and into 
the over pressure (or vacuum) area inside the 
compressor cylinder. The spring pressure on the reed 
valve closes the valve when the refrigerant system 
suction vapor pressure and the compressor cylinder 
vapor are equalized. 


Engine 

Displacement 

Compressor Application 

Vehicle 

2.3L 

FX-15 (Axial) 

Ranger/Bronco II 

2.9L 

6P148 (Axial) 

Ranger 

2.9L 

6E171 (Axial) 

Bronco II 


CL6082-1A 


FIG. 2 Compressor Applications 



CCl 3287-A 


FIG. 1 Control Assembly 
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FIG. 3 Typical Refrigerant Cycle 


As each piston is forced into its respective cylinder Liquid refrigeration from the condenser outlet enters 
bore, the refrigerant vapors from the suction side of the the high pressure liquid line which then flows to the inlet 

system are compressed into an increasingly smaller side of the fixed orifice tube located in the evaporator 

area, thus increasing the refrigerant vapor pressure and inlet tube. The fixed orifice tube located in the 

raising its temperature. The higher refrigerant vapor evaporator control device which controls refrigerant 

pressure now assists in seating the suction reed valve flow to the evaporator and separates the high and low 

as the discharge (high pressure) reed valve as cylinder pressure sides of the A/C system. The inlet filter screen 

pressure exceeds the high opening pressure side of the of the fixed orifice tube assembly removes coarse 

system. When the compressed vapor is discharged into contaminant particles, which may be present in the 

the high pressure side of the refrigerant system, the liquid refrigerant, before the liquid refrigerant enters the 

discharge reed valve spring pressure and the high side calibrated opening of the fixed orifice tube. The outlet 

refrigerant pressure close and seal the reed valve, thus end of the orifice tube assembly has a fine mesh filter 

preventing the discharge pressure from re-entering the with four open side slots, in the body of the tube 

compressor cylinder. The compressor's refrigerant assembly, upstream from the filter. This filter removes 

vapor compression cycle begins again as the pistons fine contaminants and allows some of the refrigerant to 

are pulled from their respective compressor cylinder exit through the non-filtered side slots. The side slots 

bores by the rotating compressor shaft. and filter act as a refrigerant flow noise suppresser. 

The high pressure and high temperature compressor Evaporator pressure is reduced as a result of A/C 
discharge refrigerant vapor is released into the top the compressor suction. As the evaporator pressure is 

the condenser assembly, via the compressor's lowered and the liquid line pressure increases, the liquid 

discharge hose. The condenser, being close to ambient refrigerant passes through the fixed orifice tube and 

temperature, causes the refrigeration vapor to enters the evaporator at a tow pressure and as a cold 

condense into a liquid when heat is removed from the liquid. As airflow passes over the plate/fin sections of 

refrigerant vapor by ambient air passing over the the evaporator core, the refrigerant inside absorbs the 

condenser fins and tubing. heat and changes into a vapor. 
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Compressor suction draws the vaporized refrigerant 
and oil mixture into the suction accumulator/drier where 
the heavier oil laden vapors fall to the bottom and the 
lighter vapors and H mixture continue their path to he 
compressor via the top of the vapor return tube. A 
suction accumulator is shown in installed position (Fig. 
4). 

A desiccant bag, located inside the suction accumulator 
drier, absorbs and retains moisture which may be 
circulating in the refrigeration system. The heavier oil 
laden refrigerant also returns to the compressor through 
a small liquid bleed hole near the bottom of the vapor 
return tube. The liquid bleed hole provides a controlled 
second opportunity for the accumulated refrigerant and 
oil mixture to revaporize as it passes though the 
opening to re-enter the main vapor flow path to the 
suction side of the compressor and to insure adequate 
oil return to the compressor. 

Airflow 

An airflow schematic is provided to illustrate how air is 
routed through the system when the function selector 
lever is set in each of its six operating positions. As the 
illustration points out, function lever setting determines 
the position of each of the damper doors and together 
they determine where the cool and/or heated air will be 
directed into the passenger compartment. To shut off all 
airflow, place the function selector lever in the MAX A/C 
position and the blower speed control switch in the OFF 
position. 

System Controls 
Blower 

Blower speeds are controlled by a rotary five-position 
blower switch and a resistor assembly located in the 
evaporator case, upstream from the evaporator core. 
The switch is used to select a low, either of two 



intermediate, or a high blower speed setting. The blower 
is turned off when the switch is in the OFF position. 

A/C System 

The A/C system is turned ON or OFF by depressing 
the blower speed control switch. When the blower 
switch is depressed and latched, electrical current flows 
through the pressure switch to the compressor clutch 
coil; the clutch engages and the A/C system is on. Also 
an indicator light in the switch is illuminated. When the 
switch is depressed again and disengages, current is 
stopped to the compressor clutch coil and the A/C 
system is off, and the indicator light is turned off. 

Major Components 

Evaporator Case and Plenum Assemblies 

An illustration of the evaporator core assembly and 
plenum assembly in their attaching locations on both 
sides of the dash panel follow to supplement the 
introductory information provided previously about 
these major components. 

Defroster Nozzle 

The defroster nozzle is attached by two screws to the 
under surface of the instrument panel as shown in 
Figure 8. It is also attached to two screws to the main air 
duct and support assembly, as shown. 

Register Duct 

An A/c instrument panel duct and support assembly 
supplies air to the instrument panel registers as well as 
to the demisters. The assembly provides full support for 
the instrument panel in additions to its function as a 
duct. It is attached to the instrument panel with 18 
screws. 

Outside/Recirculating Air Door 

The outside/recirculating air doors vacuum operated by 
the function control lever. The door is open to outside 
air in all functional settings except MAX A/C which 
requires the input to be drawn from the passenger 
compartment and recirculated through the system as 
long as the function lever and A/C switch are not 
changed. 

Control Assembly 

Refer to the introduction of this Section for a 
description and illustration of the control assembly used 
in Ranger/Bronco II vehicles. 

Electrical System 

The components of the electrical system are the 
blower motor, a combination blower motor speed switch 
and A/C ON/OFF switch, a blower motor resistor with 
thermal limiter,a clutch pressure cycling switch, a 
compressor electro-magnetic clutch, and the fuse and 
wiring needed to protect and link the total circuit. The 
two illustrations Figures 10 and 11 that follow, diagram 
the electrical system and provide end views of each of 
the connectors in the circuit. 

The blower motor is installed in the blower housing, 
which is part of the evaporator case. The motor is 
connected to the electrical circuit with one hardshell 
connector located on the motor. 

The blower speed switch is installed on the control 
assembly and, with the blower resistor assembly 
provides four blower operating speeds and OFF. 
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FUNCTION 

SELECTORS 

LEVER 


1 ) • 1 frw ^ 


A/C 

ON-OFF 

SWITCH 

AND 

BLOWER SPEED 
SELECTOR SWITCH 


TEMPERATURE 
CONTROL LEVER 


„ ACCUMULATOR/DRIER 


EVAPORATOR CORE 


EVAPORATOR/BLOWER 

ASSEMBLY 


BLOWER MOTOR AND 
' WHEEL ASSEMBLY 


FLOOR/DEFROST DOOR N 


TEMPERATURE BLEND DOOR* 


TO DEFROSTER PANEL DOOR 
OUTLET \ 

DUCT \ fcfS 




TO FLOOR 
OUTLET 




tL 


RECIRCULATING 

AIR 


RECIRCULATING 
' AIR DOOR 


dak, ci PLENUM HEATER CORE 

REGISTERS ASSEMBLY ASSEMBLY 

LEVER POSITION VS. DOOR POSITION 


l OUTSIDE AIR 


"K 


AIR INLET DUCT 


FUNCTION 
LEVER POSITION 

OUTSIDE/ 
RECIRC AIR 
DOOR POSITION 

PANEL 

DOOR 

POSITION 

FLOOR/DEFROST 

DOOR 

POSITION 

TEMPERATURE 

LEVER DOOR 

POSITION POSITION 

PANEL 

A 

E 

H 

COOL 

C 

PNL/FLR 

A 

F 

H 

WARM 

D 


FLOOR A G H ‘j 

FLR/DEF A G i f 

DEFROST _A_ G j i; 

MAX A/C B E H :1 

NOTE 

THE TEMPERATURE BLEND DOOR. PANEL DOOR. AND FLOOR/DEFROST 
DOOR ARE ACTUATED BY CABLES THROUGH CAMS THE OUTSIDE/RECIRC 
AIR DOOR IS VACUUM ACTUATED BY THE FUNCTION LEVER THROUGH A 
VACUUM SELECTOR VALVE IN THE CONTROL ASSEMBLY 


FIG. 5 Airflow Schematic 


The blower motor resistor assembly is installed in the 
evaporator case between the blower motor and the 
evaporator core. 

The resistor assembly also contains a thermal limiter 
which is used as a temperature protecting fuse. The 
thermal limiter is located a preset distance from the 
resistor coils. If the temperature of the thermal limiter 


reaches approximately 121 degrees C (250 degrees F), 
the limiter contacts will open, interrupting the blower 
motor circuit for all blower speeds except high speed. 
The thermal limiter will not reset and the resistor 
assembly must be replaced if the thermal limiters 
opens. Refer to Fig. 13, which shows the blower motor 
resistor disassembled from the case. 
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FUNCTION 


Lever Poeltlon 


Panel 


PNL/FLR 


Floor 


FLR/DEF 


Defrost 


MAX A/C 


Lever Position 


COOL (FULL) 


WARM (FULL) 


BETWEEN COOL AND WARM 


Airflow Direction _ 


Instrument panel registers. _ 


Split between instrument panel registers and floor outlets. _ _ 


Floor outlets with bleed to defrosters. 


Split between floor outlets and defrosters. _ _ _ 


Defroster with bleed to floor outlets. 


Instrument panel registers. 


Airflow Direction _ 


All air by-passes heater core _ 


All air flows through heater core 


Amount of air through heater core is proportionate to the amount that the blend air door is opened or closed to 
the extremes of cool or warm. _ 


CL6083-2A 


FIG. 6 Review of System Controls 



FIG. 7 Attachment of Evaporator Core and Plenum to the Dash Panel 


The combined A/C OFF-ON switch and blower motor The pressure switch is located on top of the suction 
speed with are connected in series with the clutch accumulator/drier assembly and controls the 
cycling pressure switch to control compressor compressor clutch cycling. When the evaporator ± 20.7 
operation. kPa (43.5 psi ± 3 psi), the switch close. When the 
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pressure drops below approximately 169 kPa (24.5 psi ± 
3 psi), the switch opens to stop the compressor 
operation. In ambient temperatures below 
approximately 7 degrees C (45 degrees F), the pressure 
switch will not allow compressor operation because of 
low system pressures. 

EEC System 

The air conditioning system is monitored and 
regulated by the electronic engine control (EEC) 
system. This system, working through the wide open 
throttle (WOT) relay disengages the A/C Clutch under 
the following conditions: 

• Immediately after start-up. 

• For a brief interval during wide open throttle 
performance to allow extra engine power for passing. 

• When engine coolant temperature approaches an 
"OVERHEATING" condition. 

• When engine idle RPM is approaching its stall speed. 

In addition, the EEC system senses the output of the 
clutch cycling pressure switch and momentarily delays 
compressor clutch engagement with engine idle RPM is 
boosted to an acceptable rate. Briefly, EEC control 
provides smooth engine performance at slower speeds, 
as well as when the engine is operating in the idle 
range. 

Refrigerant System 

The manual A/C-Heater refrigeration system uses a 
swash plate compressor, a condenser and evaporator 


inlet tube, suction accumulator with an integral drier, a 
clutch cycling, pressure switch, Schrader-type service 
access gauge port valves, and the necessary refrigerant 
lines. Subsequent text covering service procedures for 
the fixed orifice tube and refrigerant lines includes 
illustration of the components involved. 

Vacuum System 

Description 

The outside/recirculating air door is the only door 
which is vacuum-operated. All other doors are cable 
controlled. Figure 14 follows to illustrate in selenatic 
form how system components are involved. 

System Operation 

Engine vacuum is used to operate the outside/ 
recirculating air door. The function selector lever in the 
control assembly is used to set the door in either of its 
two operating positions: closed to recirculating air when 
no vacuum is applied. Functionally, the door is open to 
recirculating air only when the function selector lever is 
in the MAX A/C position, it is also open to recirculating 
air when the A/C system is OFF. (Door position can be 
observed through the recirculating inlet located below 
the glove compartment). 

If it should be necessary to service the vacuum 
control valve on the control assembly, refer to the 
Removal and Installation procedures in this Section. 
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FIG. 9 Instrument Panel Dust and Bracket Assembly 


A/C Compressor and Clutch Assembly 

The following chart tabulates the Ranger and Bronco 
II compressor applications: 

Refer to the appropriate Section 12-03 in this manual 
for service date, including specifications, for each of the 
compressors charted above. 

Pressure Relief Valve 

A pressure relief valve is installed on the compressor 
discharge manifold to relieve excess high pressure 
buildups (310 kPa or 450 psi and above) and prevent 
damage to the compressor and other A/C components. 

Condenser Assembly 

The condenser assembly is attached to the radiator 
support in front at the radiator with two mounting 
brackets at the top and bottom of the condenser. The 
top mounting brackets attach to the rear side of the 
radiator support and the lower brackets attach to the 
front side of the radiator support. 

Two types of condensers are used on Ranger and 
Bronco II vehicles. Refer to Condenser Assembly, 
Removal and Installation procedures in this Section. 

Evaporator Core 

The Evaporator core is a "flooded type" (plate-fin) 
core similar to passenger car cores. The liquid line 
connects to the bottom of the core and suction 
accumulator/drier assembly connects to the top of the 
core, the evaporator inlet tube is fitted with a fixed 


orifice to control refrigerant flow. This orifice tube can 
be removed from the evaporator core inlet tube for 
placement if it becomes necessary. However, a special 
tool, Orifice Tube Remover and Installer T83L-19990-A 
or Motorcraft YT-1008 or equivalent, is necessary to 
prevent breakage when removed the orifice tube. 

Fixed Orifice Tube 

The fixed orifice tube assemblies an restriction 
between the high and low pressure refrigeration and 
meters the flow of liquid refrigerant into the evaporator 
core. Evaporator temperature is controlled by sensing 
the pressure within the evaporator with a pressure 
operated electric switch. The pressure switch controls 
compressor operation as necessary to maintain the 
evaporator pressure within specified limits. 

The fixed orifice tube is located in the evaporator inlet 
tube and has filter screens on the inlet and outlet ends 
of the tube body. The filter screens act as strainers for 
the liquid refrigerant flowing through the fixed orifice 
opening. O-rings, on the tube body, prevent the high 
pressure liquid refrigerant from bypassing the orifice. 
Adjustment or repairs cannot be made to the fixed 
orifice tube assembly and it must be replaced as a unit. 
The replacement tube must have a 0.062-inch orifice 
and be color-coded red. Refer to Fixed Orifice Tube 
Removal and Installation procedures in this Section. 

Suction Accumulator/Drier 

The suction accumulator/direr is mounted on the 
front of the evaporator core and attaches directly to the 
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10 AMP FUSE 


POSITION #1 IN FUSE PANEL 


30 AMP FUSE 


POSITION #9 IN FUSE PANEL 


A/C IN DEFROST 
' POSITION SWITCH 


BLOWER MOTOR 
SWITCH 


A/C PUSHBUTTON 
SWITCH 



260 752 

R/B YR(D) 

A A 


260 754 

R/B LG/W 



THERMAL 

LIMITER 



BLOWER 

MOTOR 


NOTE: THE FIVE BLOWER SPEEDS ARE: 
1 - OFF 
2-LOW 

3 - MEDIUM LOW 

4 - MEDIUM HIGH 

5 - HIGH 


CLUTCH 

CYCLING 

PRESSURE 

SWITCH 


►TO EEC PIN 10 
► TO EEC PIN 37/57 


► TO EEC PIN 54 



BLOWER MOTOR RESISTOR 


FIG. 10 Manual A/C-Heater System ELectrical Wiring Diagram 
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10 AMP FUSE 


POSITION #1 IN FUSE PANEL 


30 AMP FUSE 


POSITION #9 IN FUSE PANEL 


A/C IN DEFROST 
' POSITION SWITCH 


BLOWER MOTOR 
SWITCH 


A/C PUSHBUTTON 
SWITCH 



rf 

260 752 
R/B YR(D) 

i I 



BLOWER MOTOR RESISTOR 


THERMAL 

LIMITER 



BLOWER 

MOTOR 


NOTE: THE FIVE BLOWER SPEEDS ARE: 
1 - OFF 
2-LOW 

3 - MEDIUM LOW 

4 - MEDIUM HIGH 

5 - HIGH 



TO EEC PIN 10 
TO EEC PIN 37/57 


TO EEC PIN 54 


FIG. 11 Manual A/C-Heater Electrical System Wiring Diagram Connectors 
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BLOWER 

MOTOR & WHEEL 
ASSY 
-18565- 


WIRING ASSY 
19D605- 


BLOWER MOTOR 
RESISTOR ASSY 
-19A706 


LOCATOR HOLE 
FOR 19D605 


WIRING ASSY 
-12A581- 


FIG. 12 Heater Blower Motor and Blower Motor Resistor 



FIG. 13 Blower Motor Resistor Details 
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VACUUM 

FROM 

ENGINE 

MANIFOLD 



FIG. 14 Outside/Recirculating Air Door Vacuum Control 


Vehicle Application 

Engine Displacement 

Compressor Type 

No. of Cyl. 

Supplier 

Ranger 

2.31 

FX-15 

10 

Ford 

Ranger 

2.91 

6P148A 

6 

Nippondenso 

Bronco II 

2.9L 

6E171 

6 

Nippondenso 


CL6084-2A 


FIG. 15 Compressor Applications—Ranger/Bronco II 

evaporator outlet tube. A suction service access gauge 
port valve is mounted on top the suction accumulator/ 
drier. Its purpose is to provide service access to the 
suction side of the refrigeration system for pressure 
reading and system diagnosis. It also may be used for 
gas charging the system when required. 

As refrigerant enters the accumulator/drier, either 
when charging or during A/C system operation, the 
liquid portion of the refrigerant, and the system 
lubricating oil, fall to the bottom of the accumulator can. 
A small diameter oil bleed hole, approximately 8mm 
(3/10 inch) above the bottom of the can in the "J” 
shaped outlet tube, allows the accumulator heavier 
liquid refrigerant and oil mixture to re-enter the 


compressor suction line at a controlled rate. As the 
heavier liquid refrigeration and oil mixture passes 
through the small diameter liquid bleed hole, it has a 
second opportunity to revaporize and recirculate 
through the compressor without causing compressor 
damage due to liquid slugging. The gaseous portion of 
the gaseous portion of the refrigeration is drawn out of 
the accumulator can at the upper end of the "j" shaped 
tube by a compressor suction. 

A fine mesh screened filter fits tightly around the oil 
bleed tube to filter out refrigerant system contaminants 
to prevent them from plugging the oil bleed hole. 
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A desiccant bag is mounted inside the suction 
accumulator/drier can assembly to absorb any moisture 
which may be in the refrigerant system. 

Another fitting on the top of the suction accumulator/ 
drier is used to mount the clutch cycling pressure 
switch. It has a long travel Schrader-type valve stem 
core installed in the fitting opening to prevent refrigerant 
loss when the clutch cycling pressure switch is 
removed. Use only the correct service replacement part 
which has a standard short travel valve which will 
prevent the pressure switch frpm sealing when installed, 
causing refrigerant to leak from the system and/or 
causing damage to the pressure switch. 

Replace the Accumulator/Drier when: 

accumulator/drier is perforated. 

system has been left open for more than 24 
hours (system completed discharged) 

• If there is evidence of moisture in the system 
(i.e., internal corrosion of metal lines or if the 
refrigerant oil is thick and dark). 

• A component such as a condenser, evaporator, 
refrigerant hose, or a compressor is replaced. 
Flush the system from the orifice tube back to 
the compressor and replace the orifice tube 
when replacing a seized or damaged 
compressor. 

Do not replace the Accumulator/Drier when: 

If there is a partial loss of refrigerant charge. 


DIAGNOSIS, INSPECTION, AND TESTING 

Service Access Gauge Port Valves and 
Adapters 

Two service access gauge port valves are provided in 
the refrigerant system. The low pressure valve is 
located on top of the suction accumulator/drier. It is 
used to measure evaporator pressure. The second 
valve in a high pressure type. It is located in the 
discharge line near the condensers. 

The valve is the discharge line requires an adapter in 
order to attach a manifold gauge set or charging station 
into the high pressure circuit. The adapters are available 
under Ford Past Number D81L-19703-A or Motorcraft 
Part Number Tool YT-354 or YT-355. An equivalent may 
also be used. Figure 16 illustrates the adapters. 

NOTE: No adapters are required to gain access to the 
low pressure circuit via the access port. 

To check evaporator pressure or proceed as follows: 

1. Connect a manifold gauge set to the refrigerant 
system. 

2. Start the engine; depress the A/C ON-OFF switch; 
rotate the blower motor switched to its HI position, 
slide the function selector level to its MAX A/C 
position; and slide the temperature selector lever 
to COOL. 

3. Observe and record the system evaporator 
pressures when the compressor clutch engages 
and disengages. The pressures must be within the 
limits given under pressure requirements. If the 
pressures are within the specified limits, replace 
the pressure switch. 


A dent is found in the outer shell of the 
accumulator/drier. 

Clutch Cycling Pressure Switch 

The clutch cycling pressure switch is mounted on a 
Schrader valve type fitting on the top of the suction 
accumulator/drier assembly. A valve depressor, located 
inside the threaded end of the pressure switch, presses 
in on the Schrader valve stem as the switch is mounted 
and allows the suction pressure inside the accumulator/ 
drier housing to activate the switch. The electrical 
switch contacts are normally open when the suction 
pressure is at or below 169 kPa (24.5 psi); they will 
close, activating the compressor clutch, when the 
suction pressure rises to approximately 293 kPa (43.5 
psi) or above. Lower ambient temperatures (below 
approximately 7 degrees or 45 degrees), during winter 
cold weather seasons will also open the clutch cycling 
pressure switch contacts, due to the pressure/ 
temperature relationship of the refrigerant in the system. 
The electrical switch contacts control the electrical 
circuit to the compressor's magnetic clutch coil. When 
the switch contacts are closed, the clutch coil is 
energized and the A/C clutch is engaged to drive the 
compressor. When the switch contacts are open, the 
compressor's magnetic clutch coil is de-energized, the 
A/C clutch is disengaged and the compressor does not 
operate. The clutch cycling pressure switch, when 
functioning properly, will control the evaporator core 
pressure at a point where the plate/fin surface 
temperature will be maintained slightly above freezing 
which prevents evaporator icing and the blockage or 
airflow. 


Refrigeration System Diagnosis 

The diagnosis charts for the fixed orifice tube clutch 
cycling system are unique to that system. Normal 
refrigeration pressures run higher in a fixed orifice tube 
system and the pressure evaluation chart is also 
different for the fixed orifice tube system. Refer to Figs. 
17, 18 and 19. 


FLEXIBLE TOOL 
D81L-19703-C 



45 DEGREE- 
TOOL 

D81L-19703-E 

MOTORCRAFT 

YT-927 


90 DEGREE- 
TOOL 

D81L-19703-8 
MOTORCRAFT YT-354 


STRAIGHT- 

TOOL 

D81L-19703-D 

MOTORCRAFT 

YT-357 




ENTIRE SET- 
TOOL NUMBER 
D81L 19703-A 


FIG. 16 High Pressure Service Access Gauge Port 
Values Adapters 
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When attaching a manifold gauge set to the system, 
the low pressure gauge hose must be connected to the 
service access gauge port valve on top oil the suction 
accumulator. The high pressure service access gauge 
port valve is located in the discharge line near tne 
condenser. A Service Access Adapter D81L-19703-A or 
Motorcraft Tool YT-367 or equivalent, is necessary to 
connect a manifold gauge set to the high pressure 
service access gauge port valve. 

Diagnosis of the refrigerant system must be done by 
analyzing the high pressure readings to the charts 
shown to determine if the system pressures are normal. 
The conditional requirements for the refrigerant systems 
tests must be satisfied to obtain accurate pressure 
readings. 

The the conditional requirements are not satisfied, 
the pressure reading will not be accurate and could 
indicated that a normal system is not functioning 
properly.lf the conditional requirements cannot be 
satisfied, the pressure reading cane used to determine 
what is causing the problem in the system. Compare the 
pressure results with the pressure conditions in the 
pressure evaluation chart shown in Fig. 19. 

Once the problem is corrected take additional 
pressure readings, while meeting the conditional 
requirements for the pressure tests, to be sure the 
problem has been corrected. 

IMPORTANT: Pressure reading must be taken with the 
compressor opening. 

If the problem is specially INSUFFICIENT A/C 
COOLING the road map type of trouble shooting guide 
is provided in Figure 20. 

Refrigerant System Visual Inspection 

Obstructed air passages, broken belts, disconnected 
or broken wires, loose clutch, loose or broken mounting 
brackets and many refrigerant leaks may be determined 
by visual inspection of the parts. 

A refrigerant leak will usually appear as an oily 
residue at the leakage point in the system. The oily 
residue soon picks up dust or dirt particles from the 
surrounding air and appears greasy. Through time, this 
will build up and appear to be a heavy dirt impregnated 
grease. 

Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and component 
connections. When these O-rings are replaced, the new 
O-rings should be lubricated with refrigerant oil and care 
should be taken to deep lint from the shop towels or 
rags from contaminating the internal surfaces of the 
connection. 

Another type of leak may appear at the internal 
Schrader-type A/C charging valve core in the service 
access gauge port valve fittings. If fighting the valve 
core does not stop the leak, it should be replaced with a 
new 19D701 or equivalent A/C charging valve core. 

Missing service access gauge port valve caps 
(19D702 or equivalent) can also cause a refrigerant 
leak. If this important primary seal (the valve cap) is 
missing, dirt will enter the area of the A/C charging 
valve core. When the service hose is attached, the 
valve depressor in the end of the service hose forces 
the dirt into the valve seat area and the dirt will destroy 
the sealing surface of the A/C charging valve core. 
When a service access gauge port valve cap is missing, 
the protected area of the A/C charging valve core 


should be cleaned and a new 19D702 service access 
gauge port valve cpa should be installed. 

CAUTION: Service access gauge port valve caps 
must be installed finger-tight. If tightened with 
pilers, the sealing surface of the service access 
gauge port valve may be damaged. 

ADJUSTMENTS 

Compressor Drive Belt 

Refer to Section 03.05 Accessory Drive, for 
compressor drive belt adjustment. 

Function Selector and Temperature Selector 
Control Cable 

Refer to figure 21. 

To check the temperature cable adjustment, move 
the temperature control lever all the way to the left; and 
then, move it all the way to the right. To check the 
function cable adjustment, establish that the function 
lever will reach the detents at the far left and right of its 
travel. In addition, determine that air flow is correct 
when the function lever is moved through each detect 
provided in the control assembly. If cable adjustment is 
needed, proceed as follows: 

1. Disengage the glove compartment door by 
squeezing it sides together. Allow the door to hang 
free, then remove the liner. 

2. Working through glove compartment opening, 
remove cable facet from metal attaching clip on 
top or end of plenum by depressing clip tab and 
pulling cable out of clip. 

NOTE: Cable end should remain attached to door cams 
and/or crank arms. 

3. To adjust the temperature control cable, set the 
temperature lever at COOL and hold. With the 
cable end attached to the temperature door cam, 
push gently on the cable jacket (black) to seat the 
blend door (push until you feel resistance). 
Reinstall cable to clip by pushing cable jacket into 
clip from top until it snaps in. 

4. To adjust the function control cable, set the 
Function Selector Lever in the DEFROST detent 
and hold. With the cable end attached to the 
function cam, pull on the cam jacket (white) until 
cam travel stops. Reinstall cable to clip by pushing 
cable jacket into clip from top until it snaps in 
place. 

5. Install the glove compartment. 

6. Run the system blower on HIGH and actuate the 
levers, checking for proper adjustment. 

NOTE: If the function or temperature levers cannot be 
moved left or right but appear to be locked in place, the 
factory adjustment pins may have been inadvertently 
left in the control cable cams during assembly. To 
remove these pins proceed as follows: 

a. Disengage the glove compartment door by 
squeezing its sides together. Allow the door to 
hang down. Remove the glove compartment liner. 

b. Working through the glove compartment opening, 
feel along the cable(s) until the cam(s) is reached. 
Then, feel the upper surface of the cam(s) to 
located a small snap-in pin. (This pin should 
protrude approximately 3/8 inch above the cam 
surface.) 




FIG. 18 Normal Clutch Cycle Timing Rates 


NORMAL CLUTCH CYCLE TIMING RATES — FIXED ORIFICE TUBE 

SYSTEMS F-100 

SECONDS 

TOTAL CLUTCH CYCLE TIME — SECONDS 
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NORMAL CLUTCH CYCLE RATE PER MINUTE 
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THESE CONDITIONAL REQUIREMENTS FOR THE FIXED ORIFICE 
TUBE CYCLING CLUTCH SYSTEM TESTS MUST BE SATISFIED 
TO OBTAIN ACCURATE CLUTCH CYCLE TIMING 

• Stabilized Pressures 

• Stabilized in Car Temperatures <n 70 to 80 F (21 to 27'C) 

• Maximum A/C ( Recirculating Air ) 

• Maximum Blower Speed 

• 1500 Engine RPM 

NORMAL FIXED ORIFICE TUBE CYCLING CLUTCH REFRIGERANT 
SYSTEM PRESSURES 


SECONDS 

501- 


NORMAL CLUTCH ON TIME — SECONDS 



SECONDS 


NORMAL CLUTCH OFF TIME — SECONDS 



AMBIENT TEMPERATURES 


AMBIENT TEMPERATURES 
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REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART 
FOR FIXED ORIFICE TUBE CYCLING CLUTCH SYSTEMS 


NOTE: Normal system conditional requirements must be maintained to properly evaluate refrigerant system pressures. 
Refer to charts applicable to system under test. 


HIGH 

(DISCHARGE) 

PRESSURE 

LOW 

(SUCTION) 

PRESSURE 

CLUTCH CYCLE TIME 

COMPONENT — CAUSES 

RATE 

ON 

OFF 

HIGH 

HIGH 

CONTINUOUS RUN 

CONDENSER — Inadequate Airflow. 

HIGH 

NORMAL 

TO HIGH 

ENGINE OVERHEATING 

NORMAL 

TO HIGH 

NORMAL 

AIR IN REFRIGERANT. 

REFRIGERANT OVERCHARGE (a). 

HUMIDITY OR AMBIENT TEMP. VERY HIGH (b). 

NORMAL 

HIGH 

FIXED ORIFICE TUBE — Missing, O-Rings Leaking/Missing. 

NORMAL 

HIGH 

SLOW 

LONG 

LONG 

CLUTCH CYCLING SWITCH — High Cut-In. 

NORMAL 

NORMAL 

SLOW OR 

NO CYCLE 

LONG OR 
CONTINUOUS 

NORMAL OR 
NO CYCLE 

MOISTURE IN REFRIGERANT SYSTEM. 

EXCESSIVE REFRIGERANT OIL. 

FAST 

SHORT 

SHORT 

CLUTCH CYCLING SWITCH — Low Cut-In or High Cut-Out. 

NORMAL 

LOW 

SLOW 

LONG 

LONG 

CLUTCH CYCLING SWITCH — Low Cut-Out. 

NORMAL 

TO LOW 

HIGH 

CONTINUOUS RUN 

COMPRESSOR — Low Pressure. 

NORMAL 

TO LOW 

NORMAL 

TO HIGH 

A/C SUCTION LINE — Partially Restricted or Plugged (c). 

NORMAL 

TO LOW 

NORMAL 

FAST 

SHORT 

NORMAL 

EVAPORATOR — Low Airflow. 

SHORT TO 
VERY SHORT 

NORMAL 

TO LONG 

CONDENSER, FIXED ORIFICE TUBE, OR A/C LIQUID LINE — 
Partially Restricted or Plugged 

SHORT TO 
VERY SHORT 

SHORT TO 
VERY SHORT 

LOW REFRIGERANT CHARGE. 

SHORT TO 
VERY SHORT 

LONG 

EVAPORATOR CORE — Partially Restricted or Plugged. 

NORMAL 

TO LOW 

LOW 

CONTINUOUS RUN 

A/C SUCTION LINE — Partially Restricted or Plugged (d). 

CLUTCH CYCLING SWITCH — Sticking Closed. 

LOW 

NORMAL 

VERY 

FAST 

VERY 

SHORT 

VERY 

SHORT 

CLUTCH CYCLING SWITCH — Cycling Range Too Close. 

ERRATIC OPERATON 

OR COMPRESSOR 

NOT RUNNING 

— 

— 

— 

CLUTCH CYCLING SWITCH — Dirty Contacts or Sticking Open. 
POOR CONNECTION AT A/C CLUTCH CONNECTOR 

OR CLUTCH CYCLING SWITCH CONNECTOR. 

A/C ELECTRICAL CIRCUIT ERRATIC — See A/C Electrical 

Circuit Wiring Diagram. 

A/C PUSH BUTTON SWITCH — Not Depressed, Dirty 

Contacts or Open Circuit. 


ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION 


• COMPRESSOR CLUTCH Slipping • LOOSE DRIVE BELT 

• CLUTCH COIL Open — Shorted or Loose Mounting. 

• CLUTCH WIRING CIRCUIT — High Resistance, Open or Blown Fuse. 

ADDITIONAL POSSIBLE CAUSE COMPONENTS 
ASSOCIATED WITH A DAMAGED COMPRESSOR 


• CLUTCH CYCLING SWITCH — Sticking Closed or Compressor Clutch Seized. 

• SUCTION ACCUMULATOR DRIER — Refrigerant Oil Bleed Hole Plugged. 

• REFRIGERANT LEAKS. 


(a) Compressor may make noise on initial run. This is slugging condition caused by excessive liquid refrigerant. 

(b) Compressor clutch may not cycle in ambient temperatures above 80°F depending on humidity conditions. 

(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access valve. 

(d) Low pressure reading will be low if pressure is taken near the compressor and restriction is upstream of service access valve. 

CL3743-2A 


FIG. 19 Problem Evaluation-Fixed Orifice Refrigerant System 
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INSUFFICIENT A/C COOLING 


CHECK FOR 


VERIFY THE CONDITION 


UNDER HOOD 

• LOOSE, MISSING OR DAMAGED DRIVE BELT 

• LOOSE OR DISCONNECTED A/C CLUTCH OR CLUTCH CYCLING SWITCH WIRES/CONNECTORS 

• DISCONNECTED RESISTOR ASSEMBLY 

• LOOSE CONTROL CABLE PLENUM CONNECTIONS 

• BLOWN FUSE 

• CONTROL CABLE/TEMPERATURE DOOR MOVEMENT FULL TRAVEL 

• CONTROL ELECTRICAL AND CABLE CONNECTIONS 

• INOPERATIVE A/C PUSH BUTTON SWITCH 

• PUSH BUTTON SWITCH NOT DEPRESSED 


OK BUT STILL NOT COOLING 


USE REFRIGERANT SYSTEM PRESSURE REQUIREMENTS AND EVALUATION CHARTS 

1 HOOK UP GAUGE SET 

2 SET FUNCTION LEVER AT MAX. A/C 

3. SET BLOWER SWITCH ON HIGH 

4. SET TEMP. LEVER FULL COLD* 

5. CLOSE DOORS AND WINDOWS 

6. CHECK THERMOMETER IN CENTER A/C DISCHARGE/RECORD OUTSIDE TEMPERATURE 

7 RUN ENGINE AT APPROXIMATELY 1500 RPM WITH COMPRESSOR CLUTCH ENGAGED 

8 STABILIZE WITH ABOVE CONDITIONS FOR 10-15 MINUTES 


CHECK COMPRESSOR CLUTCH OPERATION 
OFF/ON TIME WITH WATCH. SEE CHART 
FOR NORMAL CLUTCH CYCLE TIMING RATES. 


COMPRESSOR CYCLES 
VERY RAPIDLY 1 
SEC ON 1 SEC OFF 


HAND-FEEL EVAPORATOR INLET 
AND OUTLET TUBES 



OUTLET TUBE SAME TEMP. (APPROX. 28°-40°F) 
OR SLIGHTLY COLDER THAN INLET TUBE 
(AFTER FIXED ORIFICE) 


CHECK FOR NORMAL SYSTEM PRESSURE 
REQUIREMENTS 


HAND FEEL EVAP 
ORATOR INLET 
AND OUTLET TUBES 


OUTLET TUBE SAME 
TEMP. (APPROX.) 

28° - 40°F) OR 
SLIGHTLY COLDER 
THAN INLET TUBE 
AFTER FIXED ORIFICE 


COMPRESSOR RUNS 
CONTINUOUSLY 


DISCONNECT BLOWER 
MOTOR WIRE AND 
CHECK FOR CYCLING 
OFF AT 23-28 PSI 


PRESSURE FALLS 
BELOW 23 PSI 


REPLACE 
CLUTCH CYCLING 
SWITCH. DO NOT 
DISCHARGE SYSTEM 
SWITCH FITTING HAS 
SCHRADER VALVE 


RECHECK SYSTEM 


CYCLES HIGH OR LOW 
• ON ABOVE 52 PSI 
•OFF BELOW 23 PSI 


CYCLES OFF AT 23-28 PSI 


RECONNECT BLOWER 
MOTOR WIRE 



- -T—- J 

. 1 

ADD APPROX. V* LB. R-12 

• i 


FEEL INLET/OUTLET 
TUBES'* 



INLET TUBE 
EQUAL TO OUTLET 
(APPROX. 28°-40°F) 


ADD APPROX V« LB. R-12 
CHECK A/C DISCHARGE 
TEMP. 50®F MIN 
ACCEPTABLE 


*ON ATC SYSTEMS APPLY 15 INCHES VACUUM DIRECTLY TO SERVO VACUUM MOTOR 

•CONTINUE TO ADO R-12 IN APPROX. % LB. INCREMENTS UNTIL TUBES FEEL EQUAL IN TEMPERATURE AND APPROX. 28°-40°F 


CL3750-2A 


FIG. 20 Insufficient A/C Cooling Trouble Shooting Guide 
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FIG. 21 Function Selector and Temperature Selector Control Cables and Cams 


c. Remove and discard the pin. 

d. Check for proper control cable operation. 

REMOVAL AND INSTALLATION 
Control Assembly 

Removal 

1. Disconnect battery ground cable. 

2. Remove the ash receptical from its retainer. 
Disconnect the cigar lighter power wire. Remove 
the two screws which hold the ash retainer to the 
instrument panel. 

3. Remove the ash receptical retainer bracket from 
the instrument panel. Disconnect the ash 
receptical illumination bulb. Gently pull the finish 
panel away from the instrument panel, and cluster. 
The finish panel pops straight back for 
approximately one inch, then "up" to remove. 
Take care so as not to reap the finish panel around 
the steering column. If the vehicle is equipped with 
the electronic 4x4 shift-on-the-fly module, 
disconnect the wire from the. rear of the 4x4/ 
Transfer switch before trying to remove the finish 
panel from the instrument panel. 

4. Remove the four screws attaching the climate 
control assembly to the instrument panel (Fig. 22). 

5. Pull the control through the instrument panel 
opening far enough to allow removal of electrical 
connections from blower switch and control 
assembly illumination lamp. Working with a small 
screwdriver remove the two hose vacuum harness 



FIG. 22 Control Assembly Attachment 


from the vacuum switch which is part of the control 
assembly (FIG. 23). 

6. At the rear of the control, using a screw driver or 
needlenose pilers, release the temperature and 
function cable snap-on flags from the white control 
bracket. 

7. On the bottom side of the control, remove the 
temperature cable (Black cable with a blue snap-in 
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flag) from the control by spinning the cable until the 
T-pin releases the cable. 

8. Pull enough white cable through the instrument 
panel opening until the function cable (White cable 
with black snap-in flag) can be held vertical to the 
control. Remove the control cable from the 
function lever. 

9. Remove the control assembly from the instrument 
panel. 

Installation 

1. Pull the control cables approximately 203 mm (8 
inches) through the control opening in the 
instrument panel. 

2. Hold the control assembly up to the instrument 
panel with the control face pointed to the floor (90 
degrees to the normal plane). 

3. Gently bend and attach the function cable (white 
cable with black plastic snap-in) to the white plastic 
lever on the control. Rotate the control assembly 
back to the normal position and snap the black 
cable flag into the control assembly bracket. 

4. On the reverse side of the control assembly attach 
the temperature cable (Black cable with blue 
plastic snap-in flag) so the blue plastic lever on the 
control. Ensure that the cable end is securely 
seated to the T-top pin on the control. Rotate the 
cable into its operating position and snap in the 
blue cable flag into the control assembly bracket. 

5. Connect the wire connectors to the blower switch 
and the control assembly illumination lamp. 
Connect the double hose vacuum hose to the 
control assembly vacuum switch. 

6. Position the control assembly in the instrument 
panel opening and install the four mounting 
screws. 

7. If so equipped, reconnect the 4x4 electric shift 
harness on the rear of the cluster finish panel. 
Install the cluster finish panel with integral push¬ 
pins. Insure that all pins are fully seated around the 
rim of the panel. Reinsert the ash receptical 
retainer bracket. Reconnect the receptical 
illumination connection circuit. Re-install the two 
screws switch secure the ash receptical retainer 
and the finish panel. 

8. Replace the ash receptical and reconnect the cigar 
lighter. 

9. Connect the battery ground cable. 

10. Check the A?C-Heater system for proper control 
assembly operation. 

Blower Switch 

Removal 

1. Disconnect battery ground cable. 

2. Remove control assembly from the instrument 
panel following Steps 1 through 5 under Control 
Assembly Removal and I installation in this Section. 
Do not detach the cables. 

3. Remove the wire harness hard shell connector 
from the switch connection by lifting the snap-lock 
retainer with a screwdriver and pulling on the 
connector. 

4. Remove the hex-head screw which attaches the 
blower switch to the control bracket. Remove the 


switch by pulling if firmly straight out the rear of the 
control Do not attempt to remove the blower knob 
prior to removing the switch. When the switch is 
removed from the control bracket, the knob will fall 
off by itself. 

Installation 

1. Position the blower switch on the control assembly 
bracket with a straight insertion from the rear. Hold 
the switch tight to the bracket and install the hex 
head screw. 

2. Position the blower switch knob over the blower 
switch shaft, then, press on the knob until it is 
secured in place. 

3. Connect the wire harness connector to the blower 
switch. 

4. Position the control assembly in the instrument 
panel opening and install the four attaching 
screws. (Refer to Fig. 22 in this Section). 

5. Install control assembly following the procedure in 
this Section, Steps 5-9. 

6. Connect battery ground cable. 

7. Check the blower switch from proper blower motor 
operation. 

Vacuum Control Valve 

Removal 

1. Remove the control assembly from the instrument 
panel per Control Assembly Removal Procedure, 
Steps 1 through 5. Do not detach cables. 

2. Move the function control lever to the OFF or Max 
A/C position. Remove the vacuum harness from 
the vacuum control valve by gently prying the vinyl 
connector away from the snaplock fitting, using a 
small screwdriver and pulling on the connector. 

3. Move the function control lever to the Defrost 
position. Move the temperature control lever to the 
full COOL position. Remove the two hex-head 
screws retaining the vacuum control valve to the 
control bracket. Remove the vacuum control valve 
from the bracket. 

Installation 

1. Position the vacuum control valve to the control 
bracket. Secure the valve with two hex-head 
screws. 

2. Connect the vacuum harness to the vacuum valve 
assembly. Route the connector with the black hose 
(source) and the white hose (Actuator) so that the 
black hose is nearest the lever pivot point. 

3. Reinstall the control to the instrument panel 
following the procedure in Control Assembly 
Installation, Steps 1 through 10. 

Control Cable 

Removal 

1. Disconnect battery ground cable. 

2. Remove the control assembly from the instrument 
panel following Control Removal, Steps 2 through 
9. 

3. Disengage the glove compartment door by 
squeezing the side together and allow the door to 
hang free. 
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FUNCTION CONTROL 
CABLE 
<REF.) 



FUNCTION CONTROL 
DOOR ARM 
-18A553- 


A/C CONTROL 
PANEL ASSY 
-19808- 


BLOWER SPEED 
& A/C OFF-ON 
SELECTOR 
KNOB 
-18513- 



'O <p 


TEMPERATURE 
CONTROL CABLE 
(REF.) 


VACUUM 

HARNESS 

-19D699- 


4 


BULB ASSY 
-13730- 


CONTROL LAMP 
* SOCKET & WIRE 
ASSY 
-18541 


-A/C CONTROL 
SWITCH ASSY 
-19A642- 


FIG. 23 Control Assembly Components 


4. Working though the glove compartment and/or 
control opening, remove temperature and function 
cable jackets from clips on top of plenum by 
depressing clip tabs and pulling cables up. 

5. Reach through the glove box opening, and 
disconnect the function and temperature cables 
from the appropriate cam (Fig. 24). Study the figure 
well, as this is a blind operation. Note how the 
cable ends are retained to the cams under a 
retention finger. 

6. The cables are routed inside the instrument panel 
with two routing aids. Remove the cables from 
these devices. Reaching through the control 
opening and pull the cables upward out of the 
wiring shield cut-out. Reaching though the glove 
box opening, pull the cables out of the plastic clip 
inside the instrument panel (See Figure 25). 

7. Pull cables from the instrument panel through A/C 
Heater control assembly opening. 

Installation 


panel feed the end of the cables to the cam 
assembly area. Study figures 23 and 24 carefully in 
as much as it is difficult to see the cam assemblies 
easily. Feed the cables in from the glove 
compartment opening, ensuring that the coiled end 
of the temperature cable go in first. 

2. Attach the coiled end of the function cable to the 
function cam (Fig. 24)ensuring that the cable is 
routed under cable hold-down feature on the cam 
assembly. The pigtail coil may be facing either up 
or down. 

3. Attach the diecast end of the temperature cable to 
the temperature cam (Fig. 24) ensuring that cable 
is routed under cable hold-down feature on the 
cam assembly. 

4. Route the control end of the cable through the 
instrument panel will the ends stick out of the 
control opening. It is not necessary to insert the 
cable necessary when the entire instrument panel 
is removed and reinstalled. 


1. Working through the glove compartment opening 5. Attach the function and temperature cables to the 
and the control assembly opening in the instrument control. Reinstall the control assembly to the 
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SPECIFICATIONS 


ELECTRICAL _ 

Protective Device 30 Amp. Fuse in Blower Circuit/G) 

Brown — Orange'—'' 
10 Amp. Fuse in Clutch Circuit/^ 
White — Purple 

Thermal Limiter in Blower Resistor 
Circuit (Integral with Resistor) 

Illumination One — 1 C.P. —161 Bufo 

Control Assembly One—.75C.P. —1982 Bulb 


Blower Motor 

Blower Speed* 

Amps 

Volts 

Current Draw and Voltage Drop 

Off 

— 

— 

(Amps and Voltage) 

Low 

9-11.5 

5 


Med. Low 

11.5-14 

8 


Med. High 

14-16.5 

10 


High 

16-18.5 

12 


•With the Following Control Lever Positions: 
_ e Function Lever in Max. A/C 

REFRIGERANT 


System Protection 


Pressure Switch 

Close Maximum 52 psi 
Open Minimum 23 psi 

High Pressure Relief Valve 
(Located on Compressor 

High Pressure Manifold) 

3103kPa (450 psi) 

Capacity 

2-1/4 Lbs. Plus 1/4 U). Minus 0 


32 Oz. Plus 4 Oz. Minus 0 
09.07 Plus 0.090 Kg Minus 0 

Type 

Dichlorodifluoromethane CCL 2 F i 

Refrigerant 12 (R-12) 

ESA-M17B2A 

Ford D4AZ-19B519-A 


Motorcraft YN1-A14 Oz. Can 


YN-7 30 Lb. Container 


COMPRESSOR 


Refer to the sections charted below for specifications and special tools applicable to 
the three compressors listed: 


ENG. 

DtSPL 

COMPRESSOR 

VEHICLE 

APPLIC. 

SECTION 

REF. 

2.3L 

2.9L 

2.9L 

FX-15 

6P148 

6E171 

RGR/BR II 
RANGER 
BRONCO II 

12.03c 

12.03d 

12.03e 


SERVICE TOOLS AND EQUIPMENT 


Hem 

Rotunda 

Belt Tension Gauge 

021-00019 

Service Access Adapter 

D81L-19703-A 

Electronic Leak Detector 

055-00015 - 

Flame Type Leak Detector 

023-00006 

Dial Thermometer 

02300007 

Safety Shield Goggles 

— 

Small Can Adapter 

02300009 

Manifold Gauge Set 

06300010 

Orifice Tube Remover and Installer 

T83L-19990-A 

Orifice Tube Extractor 

T83L-19990-B 

T81 P-19623-G-9.525 mm and 

12.7 mm (3/8 inch and 1/2 inch) 

Spring Lock Coupling 

T83P-19623-C-15.875 mm (5/8 inch) 
T81P-19623-G1-9.S25 mm 
(3/8 inch) 

T81P-19623-G2-12.7 mm 
(1/2 inch) 

T85L-19623-A-19.05 mm 
(3/4 inch) 

Digital Volt-Ohmmeter 

00700001 


COMPRESSOR TOOLS 


Hub Remover 

T80L-19703-B 

Pulley Bearing Replacer 

T80L-19703-C 

Hub Replacer 

T80L-19703-F 

Compressor Shaft Protector 

TB0L-19703-G 

Pulley Replacer & Bearing Remover 

T80L-19703-J 

Pulley Puller 

T71P-19703-B 

Pulley Puller Center Bolt 

T80L-19703-K 

Pulley Puller Jaws 

D80L-19703-AJ 

Complete Pulley Puller 

D81P-19703B 

Spanner Wrench 

T81P-19623MH 

Valve Plate Remover 

T81P-19623-B 

Shaft Seal Seat Installer 

T81P-19623-C 

Support and Clamp Assembly 

T81P-19623D 

Shaft Key Remover 

T81P-19623-NH 

Pressure Test Fittings 

T81P-19623-F 

Shaft Seal Seat Remover 

T81P-196230H 

Clutch Pulley Support 

T80L-19703-E 


TORQUE LIMITS 


Description 

Torque 

N-m 

Ft-Lb 

Pressure Switch to Accumulator Nipple 

Steel Base 

7-14 

5-10 

Pressure Switch (Plastic Base) 

Finger Tight Only 

Liquid Line to Evaporator Core 

20-27 

15-20 

Accumulator to Evaporator Core 

35-42 

26-31 

Liquid Line to Condenser 

Spring Lock Coupling 

Discharge Line to Condenser 

Spring lock Coupling 

Suction Hose to Compressor Manifold 

— 

— 

Discharge Hose to Compressor Manifold 

23-37 

21-27 

Clutch Hub Nut 

13-20 

10-14 

Compressor Head Bolts 

24.5-26.5 

18-19 

Compressor Attaching Bolts 

34-47 

25-35 

Compressor Bracket to Engine 

42-58 

31-43 


CONDENSOR FITTINGS - SPRING LOCK COUPLING 


O-Ring E1ZZ-19B596-A YF-982 

Garter Spring E1ZZ-19E576-A 3/8 In. (Outlet) 

_ E1ZZ-19E576-B 1/2 In. (Inlet) 


F-1 F-6 F-2 F-3 F-4 



CL4891-2D 
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FIG. 46 Refrigerant Lines—2.9L EFI Engine (V-6) 
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FIG. 44 Condenser Used for Vehicle with 2.9L Engine and Automatic Transmission 


refrigerant system connections are not the same 
material and should not be used with the spring 
lock coupling. Use only Ford Part Number E1ZZ- 
19B596-A which contains twelve O-rings, six 3/8 inch, 
six 1 /2 inch and six 5/8 inch O-rings for the spring lock 
coupling. Refer to Fig. 39 for instructions to disconnect 
and reconnect the spring lock couplings. 

Refrigerant Lines 

Refer to Figures 45 and 46. 

NOTE: The suction accumulator/drier should be 
replaced if a refrigerant hose is replaced. 

Removal 

1. Discharge the refrigerant form the system following 
the recommended procedure (refer to Section 12- 
03, Air Conditioning General Service). Observe all 
safety precautions. 

2. Disconnect and remove the refrigerant line(s) using 
a wrench on each side of the fitting, or the proper 
spring lock coupling tool (Fig. 39). 

Installation 

1. Route the new refrigerant line(s) (with protective 
caps installed) (Figs 45 and 46). 

2. Connect the refrigerant line into the system using 
new O-rings lubricated with clean refrigerant oil. or 
new specified O-rings if spring lock coupled. Use 
two wrenches to tighten the threaded fittings to the 


specified 21-27 N-m (15-20 ft-lb) or connect the 
spring lock coupling in accordance with the proper 
procedure (Fig. 39). 

3. Leak test, evacuate and charge the refrigerant 
system following the recommended procedures in 
Section 12-03, Air Conditioning General Service. 

Observe all safety precautions. 

4. Check the A/C system for proper operation. 

Heater Hoses 

1. Drain the coolant form the cooling system. 

2. Loosen the hose clamps and remove the heater 
hose(s) from the vehicle. (Refer to Section 12-03 
for illustrations of heater hose installations). 

3. Cut a new length of heater hose to the dimension 
of the removed heater hose(s) (except on 2.3L 
engines, which use pre-formed heater hoses). 

4. Route the new heater hose(s). 

5. Connect the heater hose to the fittings and tighten 
the clamps to 2.5-3.2 N-m (22-28 ft-lb). Do not 
over-tighten the hose clamps. 

6. Fill the cooling system following the procedure in 
Section 03.03, Engine Cooling. 

7. Check for coolant leaks and for proper operation of 
the system. 
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Section 03.03, Engine Cooling). Remove two bolts 
attaching the two condenser upper mounting 
brackets to the rear side of the radiator support. 

6. Lift the condenser from the vehicle. 

Installation 

1. Assemble the two "J" nuts and studs to the 
bottom of the condenser to be installed. 

2. Position the condenser to the vehicle with the 
lower studs and upper brackets on the rear face of 
the radiator support (Fig. 40 or 41). 

3. Install the two bolts attaching the two condenser 
upper mounting brackets to the rear side of the 
radiator support. Fasten the two nuts to the lower 
studs while working under the vehicle. 

4. Move the radiator into the correct installed position 
and install the two upper retaining brackets (two 
screws each). (Refer to Section 03.03, Engine 
Cooling). 

5. Install hoses to the condenser spring lock 
connections after checking for a missing or 
damaged spring lock coupling garter spring and/or 
repairing or replacing the spring. Install two new 
specified (special material)0-rings lubricated with 
clean refrigerant oil into the spring lock coupling 
make fittings (Fig. 39). 

NOTE: Refer to Spring Lock Coupling in this Section. 


6. Leak test, evacuate and charge the system 
following the recommended service procedures in 
Section 12-03, Air Conditioning General Service. 

Observe all safely precautions. 

7. Check the A/C system for proper operation. 

Spring Lock Coupling 

The spring lock coupling is a refrigerant lime coupling 
held together by a garter spring inside a circular age. 
When the coupling is connected together, the flared 
end of the female fitting slips behind the garter spring 
inside the male fitting cage. The garter spring and cage 
then prevent the flared end of the female fitting from 
pulling out of the cage. 

Condenser Assembly 

The condenser illustrated in Figure 43 is the design 
used in all Ranger and Bronco II vehicle except those 
with a 2.9L engine and an automatic transmission, 
Figure 44 illustrates "serpentine" design used on 
vehicles with a 2.9 L engine and an automatic 
transmission. The attaching parts are the same for both 
condenser design. 

The procedure for removal and installation of either 
of the two condensers follows. 

Two O-rings are used to seal between the two halves 
of the coupling. These O-rings are made of special 
material and must be replaced with an O-ring made of 
the same material. The O-rings normally used in the 



FIG. 43 Condenser Used for Vehicles Not Equipped with a 2.9L Engine and Automatic Transmission. 
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I TO DISCONNECT COUPLING ] 

CAUTION - DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 



GARTER 

SPRING 


REPLACEMENT GARTER SPRINGS 
3/8 INCH — E1ZZ-19E576-A’ 

1/2 INCH — E1Z2-19ES76-B' 

5/8 INCH — E35Y-19E576-A* 

3/4 INCH — E692-19E576-A 
•ALSO AVAILABLE IN 
E35Y 190690-A KIT WITH O-RINGS 



CHECK FOR MISSING OR DAMAGED GARTER 
SPRING — REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE — INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


CLEAN FITTINGS 


- INSTALL NEW 
O RINGS — USE 
ONLY SPECIFIED O-RINGS 


IN. UNLY oHfcLilrlcU 0-1 

J. IV-—» 



LUBRICATE WITH 
CLEAN REFRIGERANT 
OIL 


ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH A SLIGHT TWISTING 
MOTION 


PUSH TOOL INTO 
CAGE OPENING 



© PUSH THE TOOL INTO THE CAGE 

OPENING TO RELEASE THE FEMALE FITTING FROM 
THE GARTER SPRING. 



PULL THE COUPLING MALE AND FEMALE 
FITTINGS APART. 



^ REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK COUPLING. 


CCL 1925-e 


FIG. 42 Spring Lock Coupling and Removal/lnstallation Tools 
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Installation 

1. Liberally lubricate the O-rings on the fixed orifice 
tube body with clean refrigerant oil. 

2. Place the fixed orifice tube in the remover, 
Rotunda Orifice Tube Remover and Installer T83L- 
19990-A or Motorcraft Tool YT-1008 or equivalent, 
and insert the fixed orifice tube into the evaporator 
core tube until the orifice is seated at the stop. 

3. Remove the tool from the fixed orifice tube. 

4. Using a new O-ring lubricated with clean refrigerant 
oil, connect the liquid line to the evaporator core 
tube. Tighten the fitting to 21-27 N-m (15-20 ft-lb) 
using a backup wrench, 

5. Leak test, evacuate and charge the system 
following the recommended service procedures 
(refer to Section 12.03, Air Conditioning General 
Service). Observe all safety precautions. 

6. Check the system for proper operation. 

Suction Accumulator/Drier 

NOTE: The suction accumulator/drier should be 

replaced whenever a major component of the 

refrigerant system is replaced. 

Removal 

1. Disconnect battery ground cable. 

2. Discharge the refrigerant from the A/C system 
following the recommended service procedures 
(refer to Section 12.03, Air Conditioning General 
Service). Observe all safety precautions. 

3. Disconnect the electrical connector from the 
pressure switch. 

4. Remove the pressure switch by unscrewing it from 
the suction accumulator (Fig. 37). 

5. Disconnect the suction hose form the suction 
accumulator/drier, using Spring Lock Coupling 
Tool, and cap the openings to prevent the entry of 
the dirt and moisture (Fig. 39). 

6. Loosen the fitting connecting the suction 
accumulator/drier to the evaporator core. Use a 
back-up wrench to prevent component damage. 

7. Remove the lower forward screw holding the 
flanges of the case and bracket together, and the 
screw holding the evaporator inlet tube to the 
accumulator bracket. 

8. Disconnect the suction accumulator/drier from the 
evaporator core and remove the bracket from the 
suction accumulator. 

Installation 

1. Position the bracket on the new suction 

accumulator/drier loosely. 

2 Using a new O-ring lubricated with clean refrigerant 
oil, connect the suction accumulator/drier to the 
evaporator core tube while aligning the bracket to 
the slot between the case flanges. 

3. Tighten the suction accumulator/drier to 

evaporator core fitting to 32-42 N-m (26-31 ft-lb) 
using a backup wrench. Install the lower forward 
screw which retains the bracket between the case 
flanges. Tighten the bracket on the accumulator, 
and reinstall the clip that holds the evaporator inlet 
tube to the accumulator bracket. 


4. Connect the suction hose to suction accumulator 
after checking for a missing or a damaged spring 
lock coupling garter spring and/or replacing the 
spring. Install two new specified (special material) 
O-rings, lubricated with clean refrigerant oil, onto 
the spring lock coupling make fitting (Fig. 39). 

NOTE: Refer to Spring Lock Coupling in this Section. 

5. Use a new O-ring lubricated with clean refrigerant 
oil on the pressure switch nipple of the suction 
accumulator/drier. Then, install the pressure 
switch and tighten the switch to 7-13 N-m (5-10 ft- 
lb) if switch has metal base and hand tight only if 
switch has plastic base. 

6. Connect the electrical connector to the pressure 
switch. 

7. Connect the battery ground cable. 

8. Leak test, evacuate and charge the system 
following the recommended service procedures, 
(refer to Section 12.03, Air Conditioning General 
Service). Observe all safety precautions. 

9. Check the system system for proper operation. 

Clutch Cycling Pressure Switch 

Removal 

1. Disconnect battery ground cable. 

2. Disconnect the wire connector from the pressure 
switch. 

the pressure switch from the suction accumulator 
(Fig. 37). 

NOTE: Do not vent the refrigerant charge. 

Installation 

1. Install a new O-ring lubricated with clean 
refrigerant oil on the accumulator pressure switch 
fitting. 

2. Screw the pressure switch on the accumulator 
pressure switch fitting. Tighten the switch to 7-13 
N-m (5-10 ft-lb) if switch has metal base and hand 
tight only if switch has plastic base. 

3. Connect the wire connector to the pressure switch. 

4. Connect battery ground cable. 

5. Check the system for proper operation. 

Removal 

1. Discharge the refrigerant from the A/C system 
following the recommended service procedures 
(refer to Section 12/03, Air Conditioning General 

Service).Observe all safety precautions. 

2. Disconnect the compressor discharge line form the 
condenser at the spring lock coupling using the 
spring lock coupling tool (Fig. 39) and cap the 
openings to prevent the entry of dirt and moisture. 

NOTE: Refer to Spring Lock Coupling in this Section. 

3. Disconnect the liquid line from the condenser at 
the spring lock coupling using the spring lock 
coupling tool (Fig. 22). Cap the openings to prevent 
the entry of dirt and moisture. 

4. Working under the vehicle, remove two nuts 
attaching the tow lower mounting studs. 

5. Tilt the top of the radiator rearward, after removing 
the upper radiator brackets, being careful not to 
damage the cooling fan and/or radiator (refer to 
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CAUTION: DO NOT use a wrench to tighten the 
pressure switch. 

9. Connect the electrical connector to the pressure 
switch. 

10. Charge the A/C system following the 
recommended service procedure in Section 12-03, 
Air Conditioning General Service. Observe ail 
safety precautions. 

the cable to the battery negative (ground) terminal. 

12. Check the A/C system for refrigerant leaks and 
proper operation, 

Fixed Orifice Tube 

The fixed orifice tube is constructed with a plastic 
body, tow screens and a small brass tube down the 
center of the orifice body (Fig.38). Two O-rings are 
around the orifice tube body to seal against leakage. 

CAUTION: DO not attempt to remove the fixed 
orifice tube with pilers or by twisting tube. To do so 
will break the fixed orifice tube body in the 
evaporator core tube. Use only the recommended 
tool and follow the recommended service 
procedures. 

Removal 

1. Discharge the refrigerant from the A/C system 
following the recommended service procedures 
(refer to Section 12.03, Air Conditioning General 
Service). Observe all safety precautions. 

2. Disconnect the liquid line form the evaporator core. 
Cap the liquid line to prevent the entry of dirt and 
excessive moisture. 


3. Squirt a small amount of clean refrigerant oil into 
the evaporator core inlet tube to lubricate the tube 
and orifice O-rings during removal Of the fixed 
orifice tube -r the evaporator core tube. 

4. Engage the Rotunda Orifice Tube Remover and 
Installer T83L-199990-A or Motorcraft Tool YT- 

1008 or equivalent with the two tangs on the fixed 
orifice tube (Fig. 38). 

CAUTION: Do not twist or rotate the fixed orifice 

tube in the evaporator core tube as it may break off 

in the evaporator Core tube. 

5. Hold the T-handle of the Motorcraft Orifice Tube 
Remover and Installer YT-1008 to keep it from 
turning and run the nut on the tool down against 
the evaporator core tube until the orifice is puled 
from the tube. 

6. If the fixed orifice tube breaks in the evaporator 
core tube, it must be removed from the tube with 
Rotunda Orifice Tube Extractor Y83L-19990-B or 
Motorcraft Tool YT-1009 or equivalent. 

7. To remove a broken orifice tube, insert the screw 
end of the Motorcraft Orifice Tube Extractor YT- 

1009 into the evaporator core tube and thread the 
screw end of the tool into the brass tube in the 
center of the fixed orifice tube. Then, pull the fixed 
orifice tube from the evaporator core tube. 

8. If only the brass center tube is removed during 
Step 7, insert the screw end of Motorcraft Orifice 
Tube Extractor YT-1009 into the evaporator core 
tube and screw the end of the tool into the fixed 
orifice tube body. Then, pull the fixed orifice tube 
body form the evaporator core tube. 





FIXED ORIFICE TUBE 


CCL 32S7-A 


FIG. 41 Fixed Orifice Tube and Remover/lnstallation Tool 
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HEATER BLOWER 
HOUSING TO DASH 
SEAL 
-18A491- 

II EACH CONFIGURATION! 


A/C EVAPORATOR CASE 
MOUNTING PLATE 
-19804- 


SPRING NUT 
-383347- 
(6 REQ'D.I 


VACUUM RESERVOIR 
TANK & BRACKET ASSY 
-19A566- 


A/C EVAPORATOR CORE 
LOWER HOUSING (LEFT) 
-19A553- 



SPRING NUT 
-383347-S2- 
(3 REQ’D ) 


A/C CLUTCH CYCLING 
PRESSURE SWITCH 
ASSY 
-19E561- 


A/C SUCTION ACCUMULATOR/DRIER 
-19C808- 


SCREW 
-42141-S2- 
(2 REQ'D.I 


MOTOR 

MOUNTING PLATE 
GASKET 
18A477- 


HEATER 

BLOWER MOTOR 
ASSY 
-18527- 


A/C ACCUMULATOR/BRACKET 
-19D607- 


CCl 3296-A 


FIG. 40 Evaporator Assembly—Disassembled View 

6. Disconnect the liquid line form the evaporator core 
inlet tube using a backup wrench to loosen the 
fitting. Cap the openings to prevent dirt and/or 
moisture from entering. 

7. Remove the screws holding the evaporator case 
service cover and vacuum reservoir to the 
evaporator case assembly. 

8. Store the vacuum reservoir in a secure position to 
avoid vacuum line damage. 

9. Remove two dash panel mounting nuts. 

10. Remove the evaporator case service cover from 
the evaporator case assembly. 

11. Remove the evaporator core and suction 
accumulator/drier assembly form the vehicle (Fig. 
37). 

Installation 

1. Position the evaporator core and accumulator/ 
drier assembly into the install evaporator case out¬ 
board half. 


2. Position the evaporator case service cover into 
place on the evaporator case assembly. 

3. Install the two dash panel mounting nuts. 

4. Install the screws holding the evaporator service 
case half to the evaporator case assembly. 

5. Place the vacuum reservoir in its installed position. 
Attach the reservoir to the case with two screws. 

6. Connect the liquid line to the evaporator inlet tube 
using a backup wrench to tighten the fitting to to 
specification. (Install a new lubricated O-ring.) 

7. Connect the suction hose to the suction 
accumulator/drier after checking for a missing or 
damaged spring lock coupling garter spring and/or 
repairing or replacing the spring. Install two new 
specified (special material) O-rings, lubricated with 
clean refrigerant oil,onto the spring lock coupling 
male fitting (Fig. 39). 

NOTE: Refer to Spring Lock Coupling in this Section. 

8. Install (screw) the pressure switch to the 
accumulator/drier and tighten finger tight. 
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serviceable without removing the case major 

components of the case assembly. 

I. Disconnect the ground cable. 

the refrigerant system following the recommended 
service procedures in Section 12-03 Air 
Conditioning General Service. Observe all safety 
precautions. 

3. Disconnect the electrical hard shell connectors 
from the blower motor, the blower motor resistor 
and the pressure switch (Fig. 12). 

4. Disconnect the vacuum line (part of harness 
19D605) from the check valve. 

5. Disconnect the vacuum line (part of the vacuum 
assembly) from the vacuum source on the engine 
intake manifold; then, remove the line from the 
routing channel. 

6. Disconnect the liquid line from the evaporator core 
inlet tube and cpa the openings to prevent the 
entry of dirt and moisture. 

7. Disconnect the suction line from the accumulator/ 
drier with a Spring Lock Coupling Tool (Fig. 39) and 
cap the openings to prevent entry to dirt and 
moisture. 

NOTE: Refer to Spring Lock Coupling in this Section. 

8. Disconnect the heater hoses from the heater core 
tubes and plug the hoses with suitable 15.975mm 
(5/8 inch) plugs. Observe all safety precautions. 
(Refer to Section 03.03, Engine Cooling.) 

9. Remove the solenoid box cover, if so equipped, by 
removing the three bolts fastened through the 
fender liner. Remove e the air cleaner and vacuum 
reservoir, if so equipped. 

10. Remove three nuts from the engine compartment 
side of the evaporator assembly and one nut from 
the passenger compartment side of the assembly 
(Fig. 5). 

II. Remove the evaporator case assembly from the 
vehicle. 

Installation 

1. Position the evaporator case assembly to the dash 
panel and install the two retaining nuts in the 
middle top and inboard top of the assembly. 



FIG. 39 Blower Motor and Wheel (Disassembled View) 


2. Install the two nuts along the bottom of the case 
assembly. (One nut is located on the engine 
compartment side of the case. The other is on the 
passenger compartment side.) 

3. Install the emission solenoid box cover with the 
three retaining bolts. Install the air cleaner and 
vacuum reservoir. 

4. Using a new O-ring lubricated with clean refrigerant 
oil, connect the liquid line to the evaporator core 
inlet tube. Tighten the connector to 21-27 N-m 
(15-20 ft-lb) using a backup wrench. 

5. Connect the suction line to the suction 
accumulator outlet tube after checking for a 
missing or damaged spring lock coupling garter 
spring and/or repairing or replacing the spring. 
Install two new specified (special material) O-rings, 
lubricated with clean refrigerant oil onto the spring 
lock coupling make fitting (Fig. 39). 

NOTE: Refer to Spring Lock Coupling in this Section. 

6. Connect the heater hoses to the heater core. 
Tighten the clamps to 1.8-2.5 N-m (16-22 in-lb). 

7. Connect the vacuum line to the check valve. 

8. Connect the vacuum line (part of vacuum reservoir 
assembly) to the source on the engine intake 
manifold and route it as illustrated in Figs. 45 and 
46. 

9. Connect the electrical hard shell connectors to the 
blower motor resistor, the pressure switch, and the 
blower motor. 

10. Fill the cooling system following the recommended 
procedures in Section 03.03, Engine Cooling. 

11. Leak test, evacuate and charge the system 
following the recommended procedures in Section 
12-03, Air Conditioning General Service. Observe 
all safety precautions. 

12. Connect battery ground cable. 

13. Check the A/C-Heater system for proper 
operation. 

Evaporator Core Assembly 

Refer to Fig. 40. 

NOTE; If the evaporator core is replaced, the suction 

accumulator/drier must also be replaced. 

Removal 

1. Disconnect the cable from the battery negative 
(ground) terminal. 

2. Discharge the refrigerant from the A/C system 
following the recommended service procedure in 
Section 12-03, Air Conditioning General Service. 

Observe all safety precautions. 

3. Disconnect the electrical connector from the 
pressure switch located on top of the accumulator 
drier. 

4. Remove the pressure switch from the 
accumulator/drier (Fig. 37). 

5. Disconnect the suction hose form the 
accumulator/drier, using the Spring Lock Coupling 
Tool (Fig. 39) and cap openings to prevents dirt 
and/or moisture from entering. 

NOTE: Refer to Spring Lock Coupling in this Section. 
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Vacuum Reservoir 

Removal 

Refer to Figure 38. 

1. Disconnect the vacuum line form the vacuum 
reservoir and remove rosebud from tank. 

2. Remove the two screws from the vacuum reservoir 
mounts and remove the reservoir. 

Installation 

1. Install the two screws through the evaporator case 
to the vacuum reservoir mounts. 

2. Insert the vacuum harness rosebud in the hole 
provided on the reservoir and connect the vacuum 
line to the reservoir. 

Blower Motor and Wheel 

Removal 

1. Disconnect battery ground cable. 

2. In engine compartment, disconnect the wire 
harness connection from the motor by pushing 
down on the tab while pulling connector off at the 
motor (Fig. 39). 

3. Remove the air cleaner. 

4. Remove solenoid box cover (forward of blower 
motor if so equipped) three bolts. 

5. Disconnect the blower motor coiling tube from the 
blower motor. 

6. Remove three blower motor mounting plate 
attaching screws and remove the motor and wheel 


assembly from the evaporator assembly blower 
motor housing. 

Installation 

1. Install the blower motor wheel on the blower motor 
shaft (if required) by pushing the wheel onto the 
shaft until it bottoms on the motor hub. Then, 
install a new hub clamp spring and panel locknut 
on the blower hub (Fig. 39). 

2. Install a new motor mounting seal on the blower 
housing before installing the blower motor. 

3. Position the blower motor and wheel assembly in 
the blower hosing and install the three attaching 
screws. 

4. Connect the blower motor cooling tube to the 
blower motor. 

5. Connect the electrical wire harness hard shell 
connector to the blower motor by pushing into 
place. 

6. Position the solenoid box cover (if so equipped) 
into place and install the three retaining screws. 

7. Install the air cleaner. 

8. Connect battery ground cable. 

9. Check blower motor in all speeds for proper 
operation. 

Evaporator Case Assembly 

Removal 

NOTE: The evaporator case removal should only be 

required in unusual circumstances because all are 



FIG. 38 Vacuum Reservoir and Vacuum Lines 
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FIG. 36 Vacuum Motor 


3. Disconnect the vacuum line from the vacuum 
reservoir, and remove the rosebud form the A/C- 
Heater case. 

Installation 

1. Insert the rosebud in the hole provided in the A/C- 
Heater case. 

2. Connect the vacuum line which is a part of the 
19D605 wiring harness to the check valve. 



3. Connect the long length of the vacuum line to the FIG. 37 Vacuum Line Service 
vacuum source on the engine intake manifold. 

Route per figure 45 and 46 which are provided 
later in text to slow refrigerant routing. These 
illustrations also shown vacuum line routing. 
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FIG. 34 A/C-Heater Blower Assembly 


Vacuum Motor 

Removal 

1. Open the glove compartment door and remove 
contents. 

2. Push inward on the sides of liner so that the door 
will be release from its track. Allow the door to 
hang down. The vacuum motor should now be 
visible on the right side of the plenum. 

3. Disconnect the hose from the nipple on the motor 
(Fig. 36). 

4. Remove the two screws which attach the motor to 
the plenum. 

5. Swing the motor rearward and disconnect the 
motor arm from the shaft on the plenum by sliding 
the arm to the left. 

Installation 

1. Position the vacuum motor arm so that the shaft on 
the plenum protrudes through the hole in the 
vacuum motor arm. 


2. Swing the vacuum motor forward and install the 
two screws which attach the motor to the plenum. 

3. Connect the vacuum hose to the vacuum motor 
nipple. 

4. Push the sides of the glove box inward and install 
the door in its latched position. 

5. Start the engine and move the function lever in the 
control assembly to verify that the vacuum motor 
functions properly. 

Vacuum Line 

Removal 

Refer to Figure 37. 

1. Working in the engine compartment at the blower 
assembly, disconnect the vacuum line (which is 
part of the 19D605 wiring harness) from the check 
valve. 

2. Disconnect the line from the vacuum source on the 
engine intake manifold, and remove it from the 
routing channel. 
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4. To install the register, press it into the applique 
until it snaps in place. 

5. Install the applique onto the instrument panel. 

NOTE: There is a rectangular retainer on the back of 
the louvered side of the register which secures the 
connector for the lead to the 4x4 switch. This lead must 
be disconnected to free the applique for removal when 
the vehicle is equipped with optional 4x4 system. 

Instrument Panel Cluster Left-Hand Register 

Removal and Installation 

Refer to Figure 33. 

1. Remove the instrument panel applique as 
described in Section 01-12 Instrument Panel and 
Console. 

2. Working from the backside of the applique, 
depress the retaining tab on each side of the left- 
hand register and push it out of the applique. 

3. To install the register, press it into the applique 
until the retaining tabs snap into place. 

4. Install the applique. 

Demisters 

The instrument panel duct include a built in channel 
which routes incoming air from the plenum to the right 
hand left-hand demister outlets in the instrument panel. 
A large pre-formed gasket is provided to seal and direct 
airflow to the right-hand demister outlet. The left end of 
the instrument panel duct feeds air directly to the left 
demister outlet. 



FIG. 33 Instrument Panel Cluster Left-Hand Register 


A/C Heater Blower Assembly 

Removal 

1. Disconnect the battery ground cable(s). 

2. In the passenger compartment, remove the nut 
from the bottom of the plenum assembly just to the 
right of the heater core access cover. 

3. In the engine compartment, remove the electrical 
connector form the blower motor by pushing on the 
connector tab and pulling the connector off the 
motor. Remove the connector from the blower 
motor resistor. Refer to Fig. 34. 

4. Disconnect the vacuum hose (part of wiring 
harness 19D605) from the check valve. 

5. Disconnect the vacuum line (part of the A/C¬ 
heater blower/assembly) from the source on the 
engine intake manifold, and then, remove the line 
from the routing channel. 

Installation 

1. Position the A/C-heater blower assembly against 
the dash panel in the engine compartment, taking 
care to align the blower assembly with the existing 
studs. 

2. Install three nuts on the heater blower assembly. 

3. Install electrical connectors to blower motor and 
resistor. 

4. In the passenger compartment, install nut to 
bottom of plenum assembly to the right of the 
heater core access cover. 

5. Connect the vacuum line in harness 19D605 to the 
vacuum check valve. 

6. Connect the vacuum line which is part of the A/C¬ 
heater blower assembly to the vacuum source or 
the engine intake manifold. 

7. Connect the battery ground cable(s). 

8. Check the system for proper operation. 

Blower Motor Thermal Limiter Resistor 

Assembly 

Removal 

1. Disconnect battery ground cable. 

2. Disconnect the wire connector from the resistor 
assembly (Fig. 32), located on the evaporator case 
assembly. 

3. Remove two screws attaching the resistor 
assembly to the evaporator case then remove the 
resistor assembly. 

Installation 

1. Position the resistor assembly into the opening of 
the evaporator case and install the two attaching 
screws. 

2. Connect the wire connector to the resistor 
assembly. 

3. Connect battery ground cable. 

4. Check the blower motor in all blower speeds for 
proper operation. 
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Register Assemblies 

There are four instrument panel register assemblies 
each of which can be adjusted horizontally and 
vertically to control shut-off as well as direction of 
airflow. Fig. 30 shows the location of these registers. 

Right Hand Register 

Replacement 

The two right-hand registers are located in the area 
directly above the glove compartment door. They are 
supplied to production as a ”purchased-in-assembly” 
component of the instrument panel; but they are 
available for service replacement. Refer to Fig. 31 and 
the procedure which follows. 

1. Remove the instrument panel applique as 
described in Section 01-12 Instrument Panel and 
Console. 

2. Insert a small hook through the horizontal vanes in 
the register lower. Guide the hook over one of the 
two retaining tabs in the right and left side of each 
register. 

3. Pull the tab inward to clear.it from its adjacent 
surface. 

4. Move the register rearward far enough to prevent 
the tab from re-engaging. 

5. Repeat Steps 1 through 4 to release the remaining 
tabs. 

6. Pull the register out of its instrument panel 
opening. 

7. Press the replacement register into its opening. 



HOOK FOR PULLING 
RETAINERS INBOARD 
(MAKE LOCALLYI 



FIG. 31 Right-Hand Register Removal 


Instrument Panel Cluster Right-Hand 
Register 

Removal and Installation 

Refer to Figure 30. What appears to be a double 
register near the right end of the applique is either a 
single right-hand register with a dummy left-hand 
segment or a single right-hand register with the left- 
hand segment providing an opening into which an 
optional 4x4 selector switch is installed. 

As shown in Figure 32, the right-hand register or 
register and 4x4 switch are secured to the instrument 
panel applique. 

To service the register, proceed as follows: 

1. Remove the instrument panel applique following 
the procedure provided in Section 01-12 
Instrument Panel and Console. 

2. With the applique removed, the three retaining tabs 
in both the upper and lower surface of the register 
are now accessible. Place a finger over each tab, 
in the upper surface and depress them 
simultaneously. Rock the register so that the tabs 
will disengage and move out of position for enough 
to prevent re-engagement. 

3. Depress the three tabs in the lower surface of the 
register. Then, push the register out of the 
applique. 



VIEW A 


NO 4 X 4 SWITCH OPENING 
DUMMY LOUVER PROVIDED 
FOR STYLING 


A/C INSTRUMENT 
PANEL CLUSTER RH 
REGISTER ASSY 
(4x4 APPLICATION) 
19C696- 


A/C INSTRUMENT 
PANEL CLUSTER RH 
REGISTER ASSY . 
(4x2 APPLICATION)/ 
19C696- / 



MAIN VIEW 


FIG. 32 Instrument Panel Cluster Right-Hand Register 
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is being release, then, when no more pressure is 
escaping tighten the radiator cap. 

2. Disconnect the heater hoses from the heater core 
tubes, then, plug the hoses. 

3. Working inside the passenger compartment, 
remove the four screws which attach the heater 
core access cover to the plenum. Remove the 
cover (See Fig. 29). 

4. Pull heater core rearward and downward to 
remove it from the plenum assembly. 

Installation 

1. Position the heater core and seal in the plenum 
assembly. 

2. Install the heater core access cover and secure it 
with four screws. 

3. Install the heater hoses over the heater core tubes. 
Position and then tighten the hose clamps. (Do not 
over-tighten the clamps. Their specified torque is 
1.8-2.5 N-m (16-22 in-lbs). 

4. Add coolant and water mixture to radiator, as 
required. (Refer to Section 03.03, Engine Cooling.) 

Outside/Recirculating Air Door Vacuum 

Motor 

Refer to Figure 30. 

Removal 

1. Open glove compartment, and remove contents. 
Press in sides of glove box compartment and pull 
back so it hangs down. The vacuum motor should 
be visible on the right side of plenum. 

2. Disconnect vacuum hose from vacuum motor 
nipple. 

3. Remove two screws attaching the vacuum motor 
to the plenum. 

4. Swing vacuum motor rearward and disconnect 
vacuum motor arm from shaft on plenum by sliding 
motor arm to the left. 

Installation 

1. Position vacuum motor arm so that the shaft on 
plenum protrudes through hole in the vacuum 
motor arm. 

2. Swing vacuum motor forward and install two 
screws attaching vacuum motor to plenum. 

3. Remove two screws attaching the vacuum motor 
to the plenum. 

4. Switch vacuum motor rearward and disconnect 
vacuum area from shaft on plenum by sliding motor 
arm to the left. 

Installation 

1. Position vacuum motor arm so that the shaft on 
plenum protrudes through hole in the vacuum 
motor. 

2. Swing vacuum motor forward and install two 
screws attaching vacuum motor to plenum. 

3. Connect vacuum hose to vacuum motor nipple. 

4. Push side of glove compartment and install to 
latched position. 


5. Start engine and move function levers ward in the 
control assembly to verify that the vacuum motor 
functions properly. 

A/C Plenum Assembly 

Removal 

1. Disconnect battery ground cable(s). 

2. Remove the heater hoses from the heater core 
tubes and plug the hoses. (Refer to Heater Core 
Removal procedure in this Section.) 

3. Remove the evaporator assembly following the 
procedure outlined under Evaporator Assembly 
Removal in this Section. 

4. Remove two nuts from plenum suds located in the 
engine compartment at the dash panel. (Refer to 
Figure 7). 

5. Working in the passenger compartment, remove 
the instrument panel following the procedure 
provided in Section 01-12, Instrument Panel and 
Console. 

6. Pull the plenum rearward from the dash panel, and 
remove it from the vehicle. 

Installation 

1. Position plenum to dash panel, aligning studs to 
holes in panel. 

2. Install new nuts on plenum studs at dash panel in 
engine compartment (stud is located below heater 
core tubes and one is located at bottom of 
plenum). 

3. Install evaporator assembly as outlined in 
evaporator Assembly procedures in this Section. 

4. Install heater hoses on heater core tubes. 

5. Install instrument panel, following procedures 
given in this Section. 

6. Connect battery ground cable. Check system for 
proper installation. 
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Rear Floor Duct—Bronco II Only 

1. Remove right front passenger seat, console and 
bracket (if applicable). 

2. Remove rear register, refer to Rear Register 
procedure, Step 2. 

3. Remove two nuts attaching the rear floor duct to 
the floor pan. 

4. Lift up carpet on front right hand side of vehicle so 
that rear door duct is exposed. 

5. Remove two screws attaching the rear floor duct to 
front floor duct at plenum. 

6. Disengage rear floor duct by sliding it to the right 
out from under front floor duct and lifting it up over 
rear floor duct studs in floor pan. 

7. To install, position rear floor duct so that rear studs 
in floor pane protrudes though holes in rear floor 
duct. Slide front of rear floor duct so that it lines up 
with front floor duct holes. 


8. Install two nuts attaching the rear floor duct to the 
floor pane and install two screws attaching the rear 
floor duct to front floor duct at plenum. 

9. Replace carpet and secure. 

NOTE: Tuck carpet under front floor duct outlets so that 

the carpet does not block the outlets. 

10. Install rear register, see Rear Register procedure 
Step 3. 

11. Install right front passenger seat, console and 
bracket (if applicable). 

Heater Core 

Removal 

1. Allow the engine to cool. Observe the safety 
precautions outlined in Section 03.03 Engine 
Cooling. Using a thick cloth, turn the radiator cap 
slowly to its first stop. Step back while the pressure 



FIG. 29 Heater Core, Cores and Plenum 
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9. Install the instrument cluster. 

10. Install the instrument panel following the procedure 
outlined in Section 01-12, Instrument Panel and 
Console. 

Defroster Nozzle 

Removal 

1. Following the procedure outlined in Section 01-12, 
Instrument Panel and Console, disassembly the 
instrument panel assembly to the print where it can 
be removed from its mounting location and placed 
on the seat. 

2. Reach into the opening and remove the four 
screws which attach the nozzle to the instrument 
panel and duct. 

4. Remove the nozzle from its attaching location. 

Installation 

1. Position the defroster nozzle in the instrument 
panel opening and over the mounting pads in the 
panel and on the duct. 

2. Install the four attaching screws. 

3. Install the instrument panel as described in Section 
01-12, Instrument Panel and Console. 


Front Floor Duct 

Removal and Installation 

1. On Bronco II only, the first step is to remove the 
rear floor duct, then proceed as follows: 

2. On all vehicles, remove one screw which attaches 
the rear portion of the front floor duct to the 
plenum. 

3. Disengage the first floor duct from the tab on the 
left side of the plenum. Remove the front floor 
duct. 

4. To install the duct, position it so that the tab on the 
left side of the plenum protrudes through the oval 
hole on the front floor duct. Then, install the front 
floor duct attaching screw. 

Rear Register—Bronco II Only 

Refer to Figure 25. 

1. Remove console and bracket (if applicable). 

2. Remove two screws attaching the rear register to 
the rear floor duct and unhook the rear register 
from rear floor duct. 

3. To install, engage hooks of rear register to rear 
floor duct and install the two rear register attaching 
screws. 



FIG. 28 Rear Floor Duct and Register (Bronco II Only) 
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Register Ducts 

Figure 26 illustrates the location of each of the four 
outlets in the instrument panel and duct assembly which 
direct air to the instrument panel registers. The duct is a 
"purchased-in-assembly" component of the instrument 
panel assembly. It can be removed from the panel as 
follows: 

Removal 

1. Remove instrument panel as described in Section 
01-12, Instrument Panel and Console. 

2. Remove the four screws which secure the 
instrument cluster. Remove the clutch. 

3. Remove the defroster nozzle as indicated later in 
this Section. 

4. Remove the wiring channel cover (4 screws). 

5. Remove the wiring loom while disconnecting all 
connectors. 

6. Remove all relays and modules. 


7. Remove the glove compartment. 

8. Remove the climate control assembly. 

10. Remove eighteen screws which secure the clutch. 
Remove the duct. 

Installation 

1. Position the register duct in the instrument panel 
and secure it with its eighteen attaching screws. 

2. Install all relays and modules removed during 
disassembly. 

3. Install the glove compartment. 

4. Install the radio bracket and radio. 

5. Install the climate control assembly. 

6. Install the wiring loom in its channel and attach all 
modules, relays, climate control assembly, and 
radio. 

7. Install the wiring channel cover. 

8. Install the defroster nozzle. 


CONDENSER 


EVAP/BLOWER ASSY 



INTEGRAL PANEL DUCT (HEATER & A/C) 1 - 
PURCHASED AS PART OF THE 
BONDED INSTRUMENT PANEL ASSY 
(100304) 


PLENUM ASSY 


CCL3282-A 


FIG. 26 Instrument Panel Ducts 



FIG. 27 Defroster Nozzle 
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FIG. 25 Cable Routing Behind Instrument Panel 

instrument panel following Control Installation, 
Steps 1 through 10. 

6. Adjust the cables to the clips on top of plenum by 
following the Adjustment Procedures (Steps 3 
through 6). 

NOTE: Approximately 12.7 mm (1/2 inch) of cable 
jacket should extend beyond the retaining clip. 

7. Check the A/C-Heater system for proper control 
cable operation. 


Instrument Panel Applique and Instrument 
Panel 

It may be necessary to remove the instrument panel 
applique or instrument panel to service some climate 
control system components. Procedures and 
illustrations for removing and installing the applique and 
panel are covered in Section 01-12, Instrument Panel 
and Console. 
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VEHICLE APPLICATION 

Ranger and Aerostar Vehicles. 

NOTE: Service parts except manifold hose O-rings, will 
not be available for the FX-15 Compressor until the 
1990 model year. All FX-15 compressors requiring 
repair are to be replaced with a new compressor and 
clutch assembly. 


DESCRIPTION AND OPERATION 

The FX-15 is a swash/plate design ten cylinder 
aluminum compressor utilizing the tangential design 
mount (Fig. 1). The compressor main shaft is driven by a 
belt from the engine crankshaft pulley. A one-piece lip- 
type seal (replaceable from the front of the compressor) 
is used to seal the compressor at the shaft opening of 
the compressor assembly. Five double-acting pistons, 
positioned axially around the compressor shaft, operate 
within the cylinder assembly. The pistons are actuated 
by a swash/plate that is pressed on the compressor 
shaft. The swash/plate changes the rotating action of 
the shaft to provide a reciprocating driving force to each 
of the five pistons. This driving force is applied, through 
shoes, to the midpoint of each of the double/ended 
pistons. 

Reed-type discharge valves are assembled on the valve 
plate which is located with the suction reed valve 
between the cylinder assembly and the head at each 
end of the compressor. The heads are connected with 
each other by gas-tight passageways through the 
cylinder assembly which direct the refrigerant gas to the 
suction and discharge ports located in the rear head. 

A magnetic clutch is used to drive the compressor shaft. 
When voltage is applied to the clutch field coil, the 
clutch plate and hub assembly (which is solidly coupled 
to the compressor shaft) is drawn rearward by magnetic 
force toward the pulley which rotates freely on the 
compressor front head casting. The magnetic force 
locks the clutch plate and hub assembly and the pulley 
together as one unit. The compressor shaft then turns 
with the pulley. When voltage is removed from the 
clutch field coil, springs in the clutch plate and hub 
assembly move the clutch plate away from the pulley, 
the clutch plate hub assembly and compressor shaft 
cease to rotate. 



MAINTENANCE 


Adding Refrigerant Oil 

The FX-15 compressor uses a unique high quality 
refrigerant oil. (Part Number E73Z-19577-A) Motorcraft 
Part Number YN-9 or an equivalent refrigerant oil 
meeting Ford specification ESH-M2C31-A2. An oil 
charge of 207 ml (7 oz) is required in a new system. It is 
extremely important that only the specified type and 
quantity of refrigerant oil be used in the FX-15 
compressor. If there is a surplus of oil in the system, it 
will circulate with the refrigerant, reducing the cooling 
capacity of the system. Using too little oil or oil not 
meeting specification will result in poor lubrication of the 
compressor. 

When it is necessary to replace a component of the 
refrigerant system, the procedures in this Section must 
be followed to ensure that the total oil charge in the 
system is correct after the new part is installed. When 
the compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually, a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. If a component of the system is removed 
after the system has been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
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necessary to compensate for this by replacing the oil in 
the new replacement part. 

The procedures for! replacing oil are as follows: 

During Compressor Replacement 

A new service replacement FX-15 compressor contains 
207 ml (7 oz) of refrigerant oil. Prior to installing the 
replacement compressor, drain the refrigerant oil from 
the removed compressor into a calibrated container. 
Then, drain the refrigerant oil from the new compressor 
into a clean calibrated container. If the amount of oil 
drained from the removed compressor was between 90 
and 148 ml (3 and 5 oz), pour the same amount of clean 
refrigerant oil into the new compressor. If the amount of 
oil that was removed from the oil compressor is greater 
than 148 ml (5 oz), pour 148 ml (5 oz) or clean 
refrigerant oil into the new compressor. If the amount of 
refrigerant oil that was removed from the old 
compressor is less than 90 ml (3 oz), pour 90 ml {3 oz) 
of clean refrigerant oil into the new compressor. 

NOTE: The suction/accumulator-drier and orifice tube 
should also be replaced when the compressor is 
replaced. 

During Component Replacement 

When replacing other components of the air 
conditioning system, measured quantities of the 
specified refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 

Clean refrigerant oil should be added to the 
replacement components as follows: 

• Evaporator Core: Add 90 ml (3 oz). 

« Condenser: Add 30 ml (1 oz). 

« Accumulator: Drain oil from removed accumulator/ 
drier. Add same amount plus 30 ml (1 oz) of clean 
refrigerant oil to new accumulator. 

Clean refrigerant oil should be poured directly into the 
replacement component. 

If any other components such as an orifice tube or a 
hose is replaced, no additional refrigerant oil is 
necessary unless a hose bursts with a fully charged 
system. Then, the addition of refrigerant oil may be 
necessary with the amount to be determined by the 
technician. The suction/accumulator-drier should also 
be replaced under these circumstances. 

TESTING 

Compressor Manifold Leak Test 

1. Tighten the manifold retaining bolt to 18-23 N ■ m 
(13-17 ft-lb). 

2. Add refrigerant to the system if necessary. 

3. Leak test the manifold O-ring seals using a 
propane or electronic type leak detector. Refer to 
Section 12-03 Air Conditioning General Service for 
operating instructions and safety precautions when 
using a propane leak detector. 

4. If no leaks are found, the manifold O-ring seals are 
good. 

5. If a leak is found at the manifold and the manifold 
attaching bolt is tightened to 18-23 N-m (13-17 ft- 
lb), install new manifold O-ring seals as outlined. 
Then, repeat the leak test. 


Compressor Internal Leak Test 

1. If the compressor is on the vehicle, discharge the 
system following the recommended service 
procedure. 

2. Remove the manifold attaching bolt and remove 
the manifold from the rear head of the compressor. 
Install Pressure Test Fitting Tool T89P-19623-H or 
equivalent on the rear head of the compressor 
using the existing manifold attaching bolt. 

3. Connect the high and low pressure lines of a 
manifold gauge set to the corresponding fittings on 
the Manifold Pressure Test Fitting Tool (Fig.2). 

4. Attach the center hose of the manifold gauge set 
to a refrigerant container standing in an upright 
position. 

5. Open the low pressure gauge valve, the high 
pressure gauge valve and the valve on the 
refrigerant container to allow the refrigerant vapor 
to flow into the compressor. 

6. Using a propane type leak detector, check for 
leaks at the compressor shaft seal and the 
compressor center seal. Refer to "Checking for 
Leaks" in Section 12-03 Air Conditioning General 
Service for the operating instructions and safety 
precautions when using a propane type leak 
detector. 

6. If a shaft seal leak is found, install a new shaft seal 
following the procedure given in this Section. If an 
external leak is found at the center joint of the 
compressor, install a new compressor assembly. 

Compressor Rotating Torque Check 

The rotational torque of a used compressor should be 

checked if excessive compressor drag is suspected. 

1. Discharge refrigerant system following 
recommended service procedures. Observe all 
safety precautions. 

2. Remove refrigerant hose manifold from 
compressor. Use care not to allow dirt to enter 
compressor. 

3. With compressor clutch disengaged, rotate 
compressor clutch shaft and note the torque while 
rotating the compressor shaft, not the starting 
torque. 

4. If the rotational torque exceeds specification, 
replace the compressor assembly. 

5. If the rotational torque is less than the specified 
rotational torque, excessive drag does not exist in 
the compressor. Install the hose manifold and leak 
test, evacuate and charge the system. 

6. Check the system for proper operation. 

REMOVAL AND INSTALLATION 
Manifold and Hose Assembly 

Removal 

1. Discharge the refrigerant from the system following 
the recommended procedures. Remove bolt 
attaching manifold and hose/tube assembly to the 
rear head of the compressor (Fig. 3). 

2. Disconnect other ends of suction and discharge 
lines. Remove any bracket attachments and 
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FIG. 4 Clutch Exploded View 


4. Place one nominal thickness spacer shim inside 
the hub spline opening and slide the hub on the 
end of the compressor shaft. 

5. Thread a new hub retaining bolt into end of 
compressor shaft. Tighten hub retaining bolt to 11- 
13 N-m (8-10 ft-lb). DO NOT USE AIR TOOLS. 

6. Check clutch air gap between clutch hub and 
pulley mating surfaces with a feeler gauge (Fig. 8). 
The air gap should be between 0.45 and 0.85 mm 
(0.018 and 0.033 inch). Check at three locations 
equally spaced around the pulley. 

7. If clutch air gap is not within 0.45 to 0.85 mm 
(0.018 to 0.038 inch), repeat steps 4 through 6 with 
various thickness shims until air gap is within 
specified limits. 

Shaft Seal 

The refrigerant system must be discharged and the 

compressor must be removed from the vehicle prior to 

replacing the compressor shaft seal. 

Removal 

1. Remove clutch hub from compressor as outlined. 

2. Remove shaft seal felt from nose of compressor 
with O-ring Tool T71P-19703-C or equivalent (Fig. 
9). 

3. Clean inside and outside nose area of compressor 
to remove excess oil and dirt. 

4. Remove shaft seal retaining snap ring from inside 
compressor nose with snap ring pliers. 


5. Position Shaft Seal Remover Tool T89P-19623-BH 
or equivalent over compressor shaft and push tool 
into nose of compressor and down against shaft 
seal. Engage end of tool with internal diameter of 
shaft seal and turn tool handle clockwise to 
expand tool tip inside seal inner radius. Then, pull 
shaft seal from the compressor with tool (Fig. 10). 

Installation 

1. Inspect Shaft Protector Tool T89P-19623-CH for 
any burrs or damage to edge of tool large end (Fig. 
11). Do not use tool if it is damaged. 

2. If tool is not damaged, lubricate it with clean 
refrigerant oil. 

3. Dip shaft seal in clean refrigerant oil and position 
seal over the shaft protector, making sure lip 
portion of the seal is pointed toward compressor 
(Fig. 12). 

4. Using Shaft Seal Installer Tool T89P-19623-AH or 
equivalent, slowly push seal down shaft protector 
onto compressor shaft until seated (Fig. 13). 

5. Remove replacer tool and shaft protector tool from 
compressor shaft. 

6. Install seal retaining snap ring with snap ring pliers. 
Push snap ring against seal with Seal Installer Tool 
T89P-19623-AH or equivalent to seat snap ring in 
groove. 

7. Leak test compressor as outlined under 
Compressor Internal Leak Test. 

8. Install a new shaft seal felt in nose of compressor. 

9. Install clutch hub on compressor as outlined. 
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FIG. 6 Removing Clutch Hub With 8 mm Bolt 
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FIG. 5 Removing Clutch Hub Retaining Bolt 


FIG. 8 Checking Clutch Air Gap 
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FIG. 10 Removing Shaft Seal 



FIG. 11 Checking Shaft Seal Protector for Damage 
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FIG. 12 Shaft Seal Protector Tool on Compressor 
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SPECIFICATIONS 


COMPRESSOR SPECOTCAT10NS 


TYPE 

SWASHPLATE, 5 DOUBLE 

ACTING PISTONS - AXIAL TYPE 

DISPLACEMENT 

10.4 CID (170cc) 

CYLINDER BORE (Dia.) 

29.0 mm 

STROKE 

25.7 mm 

ROTATION 

CLOCKWISE 

ROTATIONAL TORQUE 
(Maximum, manifold removed) 

10 Nm - (7 Ft-Lb) 

REFRIGERANT OIL 

Ford Specification 

ESH-M2C31-A2 

Capacity (System Total) 

207 ml (7 ounces) 

295 ml (10 ounces) with 
auxiliary A/C 

Part Number 

E73Z-19577-A 

Motorcraft YN-9 

MAGNETIC CLUTCH 

Air Gap Between Pulley 
and Hub 

0.45 mm-0.85 mm 
(0.018-0.033 inch.) 

Current Draw 

4.36 Amps @ 12.8 volts 

Run-Out (Maximum) 

0.02 inch-Radial or Axial 

TORQUE LIMITS 

Hose & Manifold Assy, 
to Compressor 

17.5-23.0 Nm (17 Ft-Lb) 

Clutch Hub Bolt 

11.0-14.0 Nm (8-10 Ft-Lb) 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T89P-19623-H 

Pressure Test Fitting Tool 

T70P-4067-A 

Spanner Wrench 

T71P-19703-C 

O-Ringlool 

T89P-19623-BH 

Shaft Seal Remover Tool 

T89P-19623-CH 

Shaft Protector Tool 

T89P-19623-AH 

Seal Installer Tool 


CL5736-1A 


CL5735-1A 
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VEHICLE APPLICATION 

Ranger Vehicles with 2.9L Engines. 

DESCRIPTION AND OPERATION 

The compressor main shaft is driven by a belt from 
the engine crankshaft pulley. Three double-acting 
pistons, positioned axially around the compressor shaft, 
operate in a front and rear cylinder assembly. The 
pistons are actuated by a swash-plate that is pressed 
on the compressor shaft. The swash-plate changes the 
rotating action of the shaft to provide a reciprocating 
driving force to each of the three pistons. This driving 
force is applied, through shoes and balls, to the 
midpoint of each of the double ended pistons. 

Reed-type suction and discharge valves are mounted 
in valve plates between the cylinder assembly and the 
head at each end of the compressor. The heads are 
connected with each other by gas-tight passageways 
which direct refrigerant gas to a common output. 

A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly, (which is solidly 
coupled to the compressor shaft) is drawn by magnetic 
force toward the pulley which rotates freely on the 
compressor font head casting. The magnetic force 
locks the clutch plate and hub assembly and the pulley 
together as one unit. The compressor shaft then turns 
with the pulley. When voltage is removed from the 
clutch field coil, a rubber bushing in the clutch plate and 
hub assembly moves the clutch plate away from the 
pulley and the clutch plate and hub assembly and the 
compressor shaft cease to rotate. 

MAINTENANCE 

Adding Refrigerant Oil 

The 6P148 compressor uses a new paraffin base 
Refrigerant Oil E73Z-19557-A or Motorcraft YN-9 or 
equivalent. A total oil charge of 300ml (10 fluid ounces) 
is required in a new system. It is important that only the 
specified type and quantity of refrigerant oil be used in 
the compressor. If there is a surplus of oil in the system, 
too much oil will circulate with the refrigerant reducing 
the cooling capacity of the system. Too little oil will 
result in poor lubrication of the compressor. 


When it is necessary to replace a component of the 
refrigerant system, the procedures given here must be 
followed to ensure that the total oil charge in the system 
is correct after the new part is installed. When the 
compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. If a component of the system is removed 
after the system has been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
necessary to compensate for this by replacing the oil in 
the new replacement part. 

The procedures for replacing oil follow. 

During Compressor Replacement 

A new service replacement compressor contains 
300ml (10 fluid ounces) of the specified refrigerant oil. 
Prior to installing the replacement compressor, drain 
120ml (4 fluid ounces) of refrigerant oil from the 
compressor. This will maintain the system total oil 
charge within the specified limits. 

During Component Replacement 

When replacing other components of the air 
conditioning refrigerant system, measured quantities of 
500 viscosity refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 

Clean refrigerant oil should be added to the 
replacement components as follows: 

• Evaporator Core: Add 88.71ml (3 fluid ounces). 

• Condenser: Add 29.57ml (1 fluid ounce). 

• Accumulator: Drain the oil from the removed 
accumulator/drier. Add the same amount plus 
29.57mi (1 fluid ounce) of clean refrigerant oil to the 
new accumulator. 

Clean refrigerant oil should be poured directly into the 
replacement component. 

If any other components, such as valves or hoses are 
replaced, no additional refrigerant oil is necessary. 
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VEHICLE APPLICATION 

Ranger Vehicles with 2.9L Engines. 

DESCRIPTION AND OPERATION 

The compressor main shaft is driven by a belt from 
the engine crankshaft pulley. Three double-acting 
pistons, positioned axially around the compressor shaft, 
operate in a front and rear cylinder assembly. The 
pistons are actuated by a swash-plate that is pressed 
on the compressor shaft. The swash-plate changes the 
rotating action of the shaft to provide a reciprocating 
driving force to each of the three pistons. This driving 
force is applied, through shoes and balls, to the 
midpoint of each of the double ended pistons. 

Reed-type suction and discharge valves are mounted 
in valve plates between the cylinder assembly and the 
head at each end of the compressor. The heads are 
connected with each other by gas-tight passageways 
which direct refrigerant gas to a common output. 

A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly, (which is solidly 
coupled to the compressor shaft) is drawn by magnetic 
force toward the pulley which rotates freely on the 
compressor font head casting. The magnetic force 
locks the clutch plate and hub assembly and the pulley 
together as one unit. The compressor shaft then turns 
with the pulley. When voltage is removed from the 
clutch field coil, a rubber bushing in the clutch plate and 
hub assembly moves the clutch plate away from the 
pulley and the clutch plate and hub assembly and the 
compressor shaft cease to rotate. 

MAINTENANCE 

Adding Refrigerant Oil 

The 6P148 compressor uses a new paraffin base 
Refrigerant Oil E73Z-19557-A or Motorcraft YN-9 or 
equivalent. A total oil charge of 300ml (10 fluid ounces) 
is required in a new system. It is important that only the 
specified type and quantity of refrigerant oil be used in 
the compressor. If there is a surplus of oil in the system, 
too much oil will circulate with the refrigerant reducing 
the cooling capacity of the system. Too little oil will 
result in poor lubrication of the compressor. 


When it is necessary to replace a component of the 
refrigerant system, the procedures given here must be 
followed to ensure that the total oil charge in the system 
is correct after the new part is installed. When the 
compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. If a component of the system is removed 
after the system has been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
necessary to compensate for this by replacing the oil in 
the new replacement part. 

The procedures for replacing oil follow. 

During Compressor Replacement 

A new service replacement compressor contains 
300ml (10 fluid ounces) of the specified refrigerant oil. 
Prior to installing the replacement compressor, drain 
120ml (4 fluid ounces) of refrigerant oil from the 
compressor. This will maintain the system total oil 
charge within the specified limits. 

During Component Replacement 

When replacing other components of the air 
conditioning refrigerant system, measured quantities of 
500 viscosity refrigerant oil should be added to the 
component to ensure that the total oil charge in the 
system is correct before the system is operated. 

Clean refrigerant oil should be added to the 
replacement components as follows: 

• Evaporator Core: Add 88.71ml (3 fluid ounces). 

• Condenser: Add 29.57ml (1 fluid ounce). 

• Accumulator: Drain the oil from the removed 
accumulator/drier. Add the same amount plus 
29.57ml (1 fluid ounce) of clean refrigerant oil to the 
new accumulator. 

Clean refrigerant oil should be poured directly into the 
replacement component. 

If any other components, such as valves or hoses are 
replaced, no additional refrigerant oil is necessary. 
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FIG. 1 External Leaks—Testing 


TESTING 

Compressor Manifold Leak Test 

1. Tighten the manifold retaining bolts to 18-23 N.m 
(13-17 Ib-ft). 

2. Leak test the manifold O-ring seals. 

3. If no leaks are found during the leak test, the 
manifold O-ring seals are good. 

4. If a leak is found at the manifold and the manifold 
bolts are tightened to 18-23 N.m (13-17 Ib-ft), 
install new manifold O-ring seals and repeat the 
leak test procedure. Refer to manifold removal and 
installation procedure. 

Compressor External Leak Test 

1. Remove the hoses from the manifolds. Install 
Pressure Test Fittings T81P-19623-F or equivalent, 
on the compressor manifolds. 

2. Connect the high and low-pressure lines of a 
manifold gauge set to the corresponding fittings on 
the manifold pressure test fittings (Fig. 1). 

3. Attach the center hose of the manifold gauge set 
to a refrigerant drum standing in an upright 
position. 

4. Open the low-pressure gauge valve, the high- 
pressure gauge valve, and the valve on the 
refrigerant drum to allow the refrigerant vapor to 
flow into the compressor. 

5. Using a leak detector, check for leaks at the 
compressor rear head seal, compressor front head 


seal, the compressor shaft seal, the center joint 
seal and around the cylinder bolt heads. After 
checking, turn off the manifold gauge valves. 

6. If an external leak is found at either head, either 
manifold or at the shaft seal, service as necessary. 
If an external leak is found at the center joint of the 
compressor body, install a new compressor 
assembly. 

7. If a refrigerant leak is found around the head of a 
cylinder bolt, install a new brass washer on, the bolt 
and leak test as outlined. If the leak cannot be 
corrected with a new brass washer, install a new 
head cylinder bolt and brass washers. 

8. Disconnect the manifold gauge hoses from 
Pressure Test Fittings T81P-19623-F or equivalent. 

Compressor Rotating Torque Check 

The rotational torque of a used compressor should be 

checked if excessive compressor drag is suspected. 

1. Discharge the refrigerant system following the 
recommended service procedures. Observe all 
safety precautions. 

2. Remove the compressor from the vehicle. 

3. Rotate the compressor shaft and note the torque 
required for one complete rotation. Observe the 
torque while rotating the compressor shaft, not the 
starting torque. 

4. If the rotational torque exceeds specification, 
replace the compressor assembly. 
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SPECIFICATIONS 


'Used is any belt in operation 10 minutes or more. CK11983-1A 


SPECIAL SERVICE TOOLS 

SPECIAL SERVICE TOOLS — Nippondenso 6P148 Compressor 




KB 

Draf 

Tool No. 

Description 


B-'./. 


1067 

Support & Clamp Assembly 

T81P-19623-MH 

YT-499 

10546 

499 

Spanner Wrench 

T81P-19623-NH 

YT-1062 

18005 

1062 

Shaft Key Remover 

T81P-19623-OH 

YT-1060 

40495 

— 

Shaft Seal Seat Remover 

T81P-19623-PH 

YT-1069 

41120 

1069 

Valve Plate Remover 

T81P-19623-C 

YT-1061 

40945 

1061 

Shaft Seal Seat Installer 

T81P-19623-J 

YT-1065 

18001 

1065 

Clutch Pulley Support (Nippondenso Clutch) 

D80L-19703-AJ 

YT-1058 

40679 

1058 

Pulley Puller Jaws 

D81P-19703-B 

— 

10501 

— 

Complete Pulley Puller 

T71P-19703-B1 

YT-457 

40710 

457 

Pulley Puller Hub 

T80L-19703-B 

YT-1011 

10884 

1011 

Hub Remover 

T80L-19703-C 

YT-1059 

40930 

1059 

Pulley Bearing Replacer 

T80L-19703-F 

YT-1052 

18020 

1052 

Hub Installer 

T80L-19703-G 

YT-1012 

41358 

1012 

Compressor Shaft Protector 

T80L-19703-J 

YT-1059 

40938 

1059 

Pulley Replacer 

T80L-19703-K 

YT-451 

40568 

451 

Pulley Puller Center Bolt 

T81P-19623-F 

YT-1066 

40941/40942 

1066 

Pressure Test Fittings 

D85L-19703-A 

— 

40947 

— 

Pressure Test Adapters 

T81P-19623-G1 

— 


— 

3/8 inch Spring Lock Coupling Disconnect Tool 

T81P-19623-G2 

— 

41099 

— 

1/2 inch Spring Lock Coupling Disconnect Tool 

T83P-19623-C 

— 

41100 

— 

5/8 inch Spring Lock Coupling Disconnect Tool 

T85L-19623-A 

— 

41101 

— 

3/4 inch Spring Lock Coupling Disconnect Tool 


COMPRESSOR SPECIFICATIONS 


Type 

Swash Rate, 3 Double Acting 
Pistons — Axial Type 

Displacement 

148 cc 

Rotation 

Clockwise 

Rotational Torque 

(Maximum, Manifold Removed) 

10 Nvn (7 Ft-Lb) 

Refrigerant Oil 

Type 

ESH-M2C31-A2 — 500 Viscosity 

Capacity (System Total) 

300 ml (10 Fluid Ounces) 

Part Number 

E73Z-19577-A Motorcraft YN-9 

Magnetic Clutch 

Air Gap Between Pulley 
and Hub 

0.021-0.036 Inch 

Current Draw 

4.67 Amps (a 12.8 Volts 

Run-Out (Maximum) 

0.02 Inch — Radial or Axial 

Torque Limits 

Hose Manifold to Compressor 

18-23 Nvn (13-17 Ft-Lb) 

Clutch Hub Nut 

13-20 Nvn (10-14 Ft-Lb) 

Compressor Head Bolts 

24.5-26.5 Nvn (18-19 Ft-Lb) 

Suction Hose to Manifold 

28-36 Nvn (21-27 Ft-Lb) 

Discharge Hose to Manifold 

20-27 Nvn (15-20 Ft-Lb) 


CK11982-1B 


DRIVE BELT TENSION 


Belt Type 

M- 

new 

Used 

Minimum* 

Used 

Reset Limits 

6 Rib 

110-140 

75 

110-130 


CK11984-2B 
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FIG. 5 Nippondenso Clutch Disassembled 



FIG. 6 Clutch Pulley—Removal 



FIG. 7 Clutch Pulley—Installation 

or equivalent (Fig. 7). Ensure pulley bearing is 
aligned with the compressor head. 


Puller D81P-19703-B or equivalent, to remove 3. Install the pulley retaining snap ring with the bevel 
pulley (Fig. 6). side of the snap ring out. 


Installation 

1. Clean the pulley bearing surface of the compressor 
head to remove any dirt or corrosion. 

2. Install the pulley and bearing on the compressor. 
The bearing is a slip fit on the compressor head 
and, if properly aligned, should slip on the 
compressor head. If difficulty is encountered 
installing the pulley, gently tap the pulley on the 
compressor using Pulley Replacer T80L-19703-J 


4. Install the clutch hub on the compressor shaft 
using the two thickest shims of the shim pack 
between the clutch hub and the end of the 
compressor shaft. Ensure shaft key is aligned with 
the keyway in the clutch hub. Use Hub Replacer 
T80L-19703-F or equivalent to press the hub on 
the compressor shaft if necessary (Fig. 8). Do not 
attempt to drive the hub on the compressor shaft 
as damage to the compressor will result. Use only 
the specified tool if the hub will not easily slide on 
the compressor shaft. 
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FIG. 15 Correct Assembly of Inlet Reed and Valve 
Plate Assembly 



FIG. 16 Shaft Seal Seat Assembly—Installation 


9. Carefully remove the cylinder gasket from the head 
and/or valve plate assembly. 

10. Wash the rear head, valve plate assembly and inlet 
reed with clean cleaning solvent and dry with 
compressed air. 

Installation 

1. Install the two dowel pins in the dowel pin holes of 
the rear head. 

2. Install cylinder gasket on the head taking care to 
align the dowel pin holes with the dowel pins. 

3. Install valve plate assembly on the cylinder head 
aligning the dowel pin holes with the dowel pins 
(Fig. 14). 



FIG. 17 Compressor Clamped for Rear Head Removal 


4. Lubricate inlet reed with clean refrigerant oil. Install 
the inlet reed on the valve plate aligning the dowel 
pin holes with the dowel pins. 

5. Install a new O-ring gasket lubricated with clean 
refrigerant oil into the O-ring groove of the rear 
head. 

6. Position the rear head to the cylinder assembly and 
align the dowel pins with the dowel pin holes. 

7. Hold the rear head in place. Install the six through 
bolts with new brass washers and tighten to 
specification. 

8. Remove compressor from Support and Clamp 
Assembly T81P-19623-LH or equivalent. 

9. Leak test the compressor as outlined. 

10. Install the clutch assembly on the compressor 
following the procedure for Clutch Field Coil 
Installation. 

11. Add 180ml (6 fluid ounces) of clean refrigerant oil 
to the compressor. 

Valve Plates and Inlet Reeds 

1. Remove clutch assembly from the compressor. 

2. Invert the compressor and pour refrigerant oil from 
the compressor into a calibrated measuring 
container from both the suction and discharge 
manifold openings. 

3. Install Support and Clamp Assembly T81 P-19623- 
LH or equivalent on the compressor to retain the 
front head and cylinder assembly assembled 
together (Fig. 17). Then, clamp the tool in a vise. 

4. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Remove the rear head 
from the compressor. The valve plate assembly, 
inlet reed and the cylinder gasket will normally be 
removed with the rear head. 

5. Remove the O-ring and inlet reed from the rear 
head. 

6. Remove the valve plate assembly from the rear 
head with Valve Plate Remover T81P-19623-PH, 
or equivalent. Use care not to lose the two dowel 
pins. 
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FIG. 11 Clutch Pulley Bearing—Installation 


VALVE PLATE REMOVER 
TOOL T81P-19623-PH 



FIG. 12 Valve Plate—Removal 

2. Invert compressor and pour the refrigerant oil from 
the compressor into a calibrated measuring 
container from the suction manifold opening. 

3. Install Support and Clamp Assembly T81 P-19623- 
LH or equivalent on compressor to retain the 
cylinder assembly and the rear head in position 
(Fig. 3). Then, clamp the tool in a vise. 

4. Remove the key from the compressor shaft with 
Shaft Key Remover T81P-19623-NH or equivalent. 

5. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Then, pull the front 
head from the compressor. The valve plate 
assembly, inlet reed, shaft seal and cylinder gasket 
normally will come off with the head assembly. 

NOTE: Use extreme care not to damage any 
sealing surfaces. 



6. Carefully lift inlet reed valve from the head 
assembly. 

7. Remove the front valve plate assembly and gasket 
from the front head with Valve Plate Remover 
T81P-19623-PH or equivalent (Fig. 12). 

8. Carefully remove the gasket from the valve plate 
assembly using care not to damage the surface of 
the valve plate assembly. 

9. Remove the two dowel pins from the front head. 

10. Remove shaft seal assembly and the felt seal from 
the head. 

11. Place the head on a piece of clean corrugated 
cardboard and remove the seal seat assembly 
from the head with Shaft Seal Seat Remover 
T81P-19623-OH or equivalent (Fig. 13). 

12. Clean the front head, valve plate assembly and 
inlet reed with clean cleaning solvent. Dry the parts 
with compressed air. 

Installation 

1. Inspect inlet reed, valve plate assembly and front 
head for damage. Replace any damaged parts. 

2. Install the two dowel pins in the dowel pin holes of 
the cylinder assembly (Fig. 14). 

3. Lubricate inlet reed with a light coating of clean 
refrigerant oil. Position the inlet reed to the valve 
plate assembly aligning the dowel pin holes (Fig. 
15). 

4. Assemble the valve plate assembly and inlet reed 
to the cylinder assembly aligning the dowel pin 
holes with the dowel pins. 

5. Assemble a new cylinder gasket to the head side 
of the valve plate assembly aligning the dowel pin 
holes with the dowel pins (Fig. 14). 

6. Lubricate shaft seal seat with clean refrigerant oil. 
Install the seat in the front head with the groove on 
the seat sealing surface up. Do not touch the 
sealing surface of the seat. Use Shaft Seal Seat 
Installer T81P-19623-C or equivalent in the groove 
of the seat to install the seat in the head (Fig. 16). 
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FIG. 11 Clutch Pulley Bearing—Installation 



FIG. 12 Valve Plate—Removal 


FIG. 13 Shaft Seal Seat Assembly—Removal 

6. Carefully lift inlet reed valve from the head 
assembly. 

7. Remove the front valve plate assembly and gasket 
from the front head with Valve Plate Remover 
T81P-19623-PH or equivalent (Fig. 12). 

8. Carefully remove the gasket from the valve plate 
assembly using care not to damage the surface of 
the valve plate assembly. 

9. Remove the two dowel pins from the front head. 

10. Remove shaft seal assembly and the felt seal from 
the head. 

11. Place the head on a piece of clean corrugated 
cardboard and remove the seal seat assembly 
from the head with Shaft Seal Seat Remover 
T81P-19623-OH or equivalent (Fig. 13). 

12. Clean the front head, valve plate assembly and 
inlet reed with clean cleaning solvent. Dry the parts 
with compressed air. 

Installation 

1. Inspect inlet reed, valve plate assembly and front 
head for damage. Replace any damaged parts. 


2. Invert compressor and pour the refrigerant oil from 
the compressor into a calibrated measuring 
container from the suction manifold opening. 

3. Install Support and Clamp Assembly T81 P-19623- 
LH or equivalent on compressor to retain the 
cylinder assembly and the rear head in position 
(Fig. 3). Then, clamp the tool in a vise. 

4. Remove the key from the compressor shaft with 
Shaft Key Remover T81P-19623-NH or equivalent. 

5. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Then, pull the front 
head from the compressor. The valve plate 
assembly, inlet reed, shaft seal and cylinder gasket 
normally will come off with the head assembly. 

NOTE: Use extreme care not to damage any 
sealing surfaces. 


2. Install the two dowel pins in the dowel pin holes of 
the cylinder assembly (Fig. 14). 

3. Lubricate inlet reed with a light coating of clean 
refrigerant oil. Position the inlet reed to the valve 
plate assembly aligning the dowel pin holes (Fig. 
15). 

4. Assemble the valve plate assembly and inlet reed 
to the cylinder assembly aligning the dowel pin 
holes with the dowel pins. 

5. Assemble a new cylinder gasket to the head side 
of the valve plate assembly aligning the dowel pin 
holes with the dowel pins (Fig. 14). 

6. Lubricate shaft seal seat with clean refrigerant oil. 
Install the seat in the front head with the groove on 
the seat sealing surface up. Do not touch the 
sealing surface of the seat. Use Shaft Seal Seat 
Installer T81P-19623-C or equivalent in the groove 
of the seat to install the seat in the head (Fig. 16). 
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FIG. 15 Correct Assembly of Inlet Reed and Valve 
Plate Assembly 



FIG. 16 Shaft Seal Seat Assembly—Installation 


9. Carefully remove the cylinder gasket from the head 
and/or valve plate assembly. 

10. Wash the rear head, valve plate assembly and inlet 
reed with clean cleaning solvent and dry with 
compressed air. 

Installation 

1. Install the two dowel pins in the dowel pin holes of 
the rear head. 

2. Install cylinder gasket on the head taking care to 
align the dowel pin holes with the dowel pins. 

3. Install valve plate assembly on the cylinder head 
aligning the dowel pin holes with the dowel pins 
(Fig. 14). 



FIG. 17 Compressor Clamped for Rear Head Removal 


4. Lubricate inlet reed with clean refrigerant oil. Install 
the inlet reed on the valve plate aligning the dowel 
pin holes with the dowel pins. 

5. Install a new O-ring gasket lubricated with clean 
refrigerant oil into the O-ring groove of the rear 
head. 

6. Position the rear head to the cylinder assembly and 
align the dowel pins with the dowel pin holes. 

7. Hold the rear head in place. Install the six through 
bolts with new brass washers and tighten to 
specification. 

8. Remove compressor from Support and Clamp 
Assembly T81P-19623-LH or equivalent. 

9. Leak test the compressor as outlined. 

10. Install the clutch assembly on the compressor 
following the procedure for Clutch Field Coil 
Installation. 

11. Add 180ml (6 fluid ounces) of clean refrigerant oil 
to the compressor. 

Valve Plates and Inlet Reeds 

1. Remove clutch assembly from the compressor. 

2. Invert the compressor and pour refrigerant oil from 
the compressor into a calibrated measuring 
container from both the suction and discharge 
manifold openings. 

3. Install Support and Clamp Assembly T81 P-19623- 
LH or equivalent on the compressor to retain the 
front head and cylinder assembly assembled 
together (Fig. 17). Then, clamp the tool in a vise. 

4. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Remove the rear head 
from the compressor. The valve plate assembly, 
inlet reed and the cylinder gasket will normally be 
removed with the rear head. 

5. Remove the O-ring and inlet reed from the rear 
head. 

6. Remove the valve plate assembly from the rear 
head with Valve Plate Remover T81P-19623-PH, 
or equivalent. Use care not to lose the two dowel 
pins. 
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FIG. 5 Nippondenso Clutch Disassembled 
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FIG. 6 Clutch Pulley—Removal 

Puller D81P-19703-B or equivalent, to remove 
pulley (Fig. 6). 

Installation 

1. Clean the pulley bearing surface of the compressor 
head to remove any dirt or corrosion. 

2. Install the pulley and bearing on the compressor. 
The bearing is a slip fit on the compressor head 
and, if properly aligned, should slip on the 
compressor head. If difficulty is encountered 
installing the pulley, gently tap the pulley on the 
compressor using Pulley Replacer T80L-19703-J 



FIG. 7 Clutch Pulley—Installation 

or equivalent (Fig. 7). Ensure pulley bearing is 
aligned with the compressor head. 

3. Install the pulley retaining snap ring with the bevel 
side of the snap ring out. 

4. Install the clutch hub on the compressor shaft 
using the two thickest shims of the shim pack 
between the clutch hub and the end of the 
compressor shaft. Ensure shaft key is aligned with 
the keyway in the clutch hub. Use Hub Replacer 
T80L-19703-F or equivalent to press the hub on 
the compressor shaft if necessary (Fig. 8). Do not 
attempt to drive the hub on the compressor shaft 
as damage to the compressor will result. Use only 
the specified tool if the hub will not easily slide on 
the compressor shaft. 
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SPECIFICATIONS 

COMPRESSOR SPECIFICATIONS 


Type 

Swash Rate, 3 Double Acting 
Pistons — Axial Type 

Displacement 

148 cc 

Rotation 

Clockwise 

Rotational Torque 

(Maximum, Manifold Removed) 

10 N-m (7 Ft-Lb) 

Refrigerant Oil 

Type 

ESH-M2C31-A2 — 500 Viscosity 

Capacity (System Total) 

300 ml (10 Fluid Ounces) 

Part Number 

E73Z-19577-A Motorcraft YN-9 

Magnetic Clutch 

Air Gap Between Pulley 
and Hub 

0.021-0.036 Inch 

Current Draw 

4.67 Amps tin 12.8 Volts 

Run-Out (Maximum) 

0.02 Inch — Radial or Axial 

Torque Limits 

Hose Manifold to Compressor 

18-23 N-m (13-17 Ft-Lb) 

Clutch Hub Nut 

13-20 N-m (10-14 Ft-Lb) 

Compressor Head Bolts 

24.5-26.5 N-m (18-19 Ft-Lb) 

Suction Hose to Manifold 

28-36 N-m (21-27 Ft-Lb) 

Discharge Hose to Manifold 

20-27 N-m (15-20 Ft-Lb) 


CK11982-1B 


DRIVE BELT TENSION 


Belt Type 

now 

Used 

Minimum* 

Used 

Reset Limits 

6 Rib 

110-140 

75 

110-130 


'Used is any belt in operation 10 minutes or more. CK11983-1A 


SPECIAL SERVICE TOOLS 

SPECIAL SERVICE TOOLS — Nippondenso 6P148 Compressor 


Tool Number 

Motorcraft 
Tool No. 

Robinair 

Tool No. 

Draf 

Tool No. 

Description 

T81P-19623-LH 


18015 

1067 

Support & Clamp Assembly 

T81P-19623-MH 

YT-499 

10546 

499 

Spanner Wrench 

T81P-19623-NH 

YT-1062 

18005 

1062 

Shaft Key Remover 

T81P-19623-OH 

YT-1060 

40495 

— 

Shaft Seal Seat Remover 

T81P-19623-PH 

YT-1069 

41120 

1069 

Valve Plate Remover 

T81P-19623-C 

YT-1061 

40945 

1061 

Shaft Seal Seat Installer 

T81P-19623-J 

YT-1065 

18001 

1065 

Clutch Pulley Support (Nippondenso Clutch) 

D80L-19703-AJ 

YT-1058 

40679 

1058 

Pulley Puller Jaws 

D81P-19703-B 

— 

10501 

— 

Complete Pulley Puller 

T71P-19703-B1 

YT-457 

40710 

457 

Pulley Puller Hub 

T80L-19703-B 

YT-1011 

10884 

1011 

Hub Remover 

T80L-19703-C 

YT-1059 

40930 

1059 

Pulley Bearing Replacer 

T80L-19703-F 

YT-1052 

18020 

1052 

Hub Installer 

T80L-19703-G 

YT-1012 

41358 

1012 

Compressor Shaft Protector 

T80L-19703-J 

YT-1059 

40938 

1059 

Pulley Replacer 

T80L-19703-K 

YT-451 

40568 

451 

Pulley Puller Center Bolt 

T81P-19623-F 

YT-1066 

40941/40942 

1066 

Pressure Test Fittings 

D85L-19703-A 

— 

40947 

— 

Pressure Test Adapters 

T81P-19623-G1 

— 

41098 

— 

3/8 inch Spring Lock Coupling Disconnect Tool 

T81P-19623-G2 

' — 

41099 

— 

1/2 inch Spring Lock Coupling Disconnect Tool 

T83P-19623-C 

— 

41100 

— 

5/8 inch Spring Lock Coupling Disconnect Tool 

T85L-19623-A 

— 

41101 

— 

3/4 inch Spring Lock Coupling Disconnect Tool 


CK11984-2B 
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FIG. 1 External Leaks—Testing 


TESTING 

Compressor Manifold Leak Test 

1. Tighten the manifold retaining bolts to 18-23 N.m 
(13-17 Ib-ft). 

2. Leak test the manifold O-ring seals. 

3. If no leaks are found during the leak test, the 
manifold O-ring seals are good. 

4. If a leak is found at the manifold and the manifold 
bolts are tightened to 18-23 N.m (13-17 Ib-ft), 
install new manifold O-ring seals and repeat the 
leak test procedure. Refer to manifold removal and 
installation procedure. 

Compressor External Leak Test 

1. Remove the hoses from the manifolds. Install 
Pressure Test Fittings T81P-19623-F or equivalent, 
on the compressor manifolds. 

2. Connect the high and low-pressure lines of a 
manifold gauge set to the corresponding fittings on 
the manifold pressure test fittings (Fig. 1). 

3. Attach the center hose of the manifold gauge set 
to a refrigerant drum standing in an upright 
position. 

4. Open the low-pressure gauge valve, the high- 
pressure gauge valve, and the valve on the 
refrigerant drum to allow the refrigerant vapor to 
flow into the compressor. 

5. Using a leak detector, check for leaks at the 
compressor rear head seal, compressor front head 


seal, the compressor shaft seal, the center joint 
seal and around the cylinder bolt heads. After 
checking, turn off the manifold gauge valves. 

6. If an external leak is found at either head, either 
manifold or at the shaft seal, service as necessary. 
If an external leak is found at the center joint of the 
compressor body, install a new compressor 
assembly. 

7. If a refrigerant leak is found around the head of a 
cylinder bolt, install a new brass washer on the bolt 
and leak test as outlined. If the leak cannot be 
corrected with a new brass washer, install a new 
head cylinder bolt and brass washers. 

8. Disconnect the manifold gauge hoses from 
Pressure Test Fittings T81P-19623-F or equivalent. 

Compressor Rotating Torque Check 

The rotational torque of a used compressor should be 

checked if excessive compressor drag is suspected. 

1. Discharge the refrigerant system following the 
recommended service procedures. Observe all 
safety precautions. 

2. Remove the compressor from the vehicle. 

3. Rotate the compressor shaft and note the torque 
required for one complete rotation. Observe the 
torque while rotating the compressor shaft, not the 
starting torque. 

4. If the rotational torque exceeds specification, 
replace the compressor assembly. 
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VEHICLE APPLICATION 

Bronco II Series Vehicles. 


DESCRIPTION AND OPERATION 

The Nippondenso 6E171 compressor (Fig. 1) is a belt 
driven six-cylinder axial compressor with a displacement 
of 171 cc (10.4cu-in). The compressor is attached to the 
engines' compressor mounting bracket by four legs on 
the bottom of the compressor and one support arm on 
the top of the compressor. Steel manifold and lube 
assemblies attach to the top ports of the compressor to 
connect the compressor to the refrigerant system. 

Three double-acting pistons, positioned axially 
around the compressor shaft, operate in a front and rear 
cylinder assembly. The pistons are actuated by a 
swash-plate that is pressed on the compressor shaft. 
The swash-plate changes the rotating action of the 
shaft to provide a reciprocating driving force to each of 
the three pistons. This driving force is applied, through 
shoes and balls, to the midpoint of each of the double 
ended pistons. 

Reed-type suction and discharge valves are mounted 
in valve plates between the cylinder assembly and the 
head at each end of the compressor. The heads are 
connected with each other by gas tight passageways 
which direct refrigerant gas to a common output. 

A magnetic clutch is used to drive the compressor 
shaft. When voltage is applied to the clutch field coil, 
the clutch plate and hub assembly (which is solidly 
coupled to the compressor shaft) is drawn by magnetic 
force toward the pulley which rotates freely on the 
compressor front head casting. The magnetic force 
locks the clutch plate and hub assembly and the pulley 
together as one unit. The compressor shaft then turns 
with the pulley. When voltage is removed from the 
clutch field coil, a rubber bushing in the clutch plate and 
hub assembly moves the clutch plate away from the 
pulley and the clutch plate and hub assembly and the 
compressor shaft cease to rotate. 



MAINTENANCE 


Adding Refrigerant Oil 

The 6E171 compressor uses a new paraffin base 
refrigerant oil E73Z-19557-A or Motorcraft YN-9 or 
equivalent. An oil change of 300ml (10 fluid ounces) is 
required in a new system. It is important that only the 
specified type and quantity of refrigerant oil be used in 
the compressor. If there is a surplus of oil in the system, 
too much oil will circulate with the refrigerant, reducing 
the cooling capacity of the system. Too little oil will 
result in poor lubrication of the compressor. 

When it is necessary to replace a component of the 
refrigerant system, the procedures given here must be 
followed to assure that the total oil charge in the system 
is correct after the new part is installed. When the 
compressor is operated, oil gradually leaves the 
compressor and is circulated through the system with 
the refrigerant. Eventually a balanced condition is 
reached in which a certain amount of oil is retained in 
the compressor and a certain amount is continually 
circulated. If a component of the system is removed 
after the system has been operated, some oil will go 
with it. To maintain the original total oil charge, it is 
necessary to compensate for this by replacing the oil in 
the new replacement part. 
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The procedures for replacing oil are as follows: 

During Compressor Replacement 

A new service replacement compressor contains 
300ml (10 fluid ounces) of the specified refrigerant oil. 
Prior to installing the replacement compressor, drain 
four fluid ounces of refrigerant oil from the compressor. 
This will maintain the system total oil charge within the 
specified limits. 

During Component Replacement 

When replacing other components of the air 
conditioning refrigerant system, measured quantities of 
500 viscosity refrigerant oil should be added to the 
component to assure that the total oil charge in the 
system is correct before the system is operated. 

Clean refrigerant oil should be added to the 
replacement components as follows: 

• Evaporator Core: Add 88.71ml (3 fluid ounces). 

• Condenser: Add 29.57ml (1 fluid ounce). 

• Receiver/Drier: Drain the oil from the removed 
receiver/drier. Add the same amount plus 29.57ml 
(1 fluid ounce) of clean refrigerant oil to the new 
receiver/drier. 

Clean refrigerant oil should be poured directly into the 
replacement component. 

If any other components, such as valves of hoses are 
replaced, no additional refrigerant oil is necessary. 


TESTING 

Compressor Manifold Leak Test 

1. Tighten the manifold retaining bolts to 18-23 N • m 
(13-17 ft-lb). 

2. Leak test the manifold O-ring seals. 

3. If no leaks are found during the leak test, the 
manifold O-ring seals are good. 

4. If a leak is found at the manifold and the manifold 
bolts are tightened to 18-23 N-m (13-17 ft-lb), 
install new manifold O-ring seals and repeat the 
leak test procedure. Refer to manifold removal and 
installation procedure. 

Compressor External Leak Test 

1. Discharge the system and remove the compressor 
from the vehicle. 

2. Install the Pressure Test Plates D85L-19703-A or 
equivalent, on the compressor. 

3. Connect the high and low pressure lines of a 
manifold gauge set to the corresponding fittings on 
the manifold pressure test plate (Fig. 2). 

4. Attach the center hose of the manifold gauge set 
to a refrigerant drum standing in an upright 
position. 

5. Open the low pressure gauge valve, the high 
pressure gauge valve, and the valve on the 
refrigerant drum to allow the refrigerant vapor to 
flow into the compressor. 



FIG. 2 External Leaks—Testing 
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L4695-2B 


SPANNER WRENCH TOOL 
T81P- 


FIG. 4 Clutch Hub Retaining Nut—Removal 



FIG. 5 Clutch Hub—Removal 


2. Remove the clutch hub and shims from the 
compressor shaft with Hub Remover T80L-19703- 
B or equivalent (Fig. 5). Hold the tool with a 1-inch 
wrench and tighten the bolt with a 1/2-inch wrench 
to pull the hub from the compressor shaft. 

3. Remove clutch pulley retaining snap ring (Fig. 6). 

4. Pull the pulley and bearing assembly from the 
compressor. If the pulley and bearing assembly 
cannot be removed by hand, use Compressor 
Shaft Protector T80L-19703-G and Pulley Puller 
D81P-19703-B or equivalent, to remove pulley 
(Fig. 7). 


Installation 

1. Clean the pulley bearing surface of the compressor 
head to remove any dirt or corrosion. 

2. Install the pulley and bearing on the compressor. 
The bearing is a slip fit on the compressor head 
and, if properly aligned, should slip on the 
compressor head. If difficulty is encountered 
installing the pulley, gently tap the pulley on the 
compressor using Pulley Replacer T80L-19703-J 
or equivalent, (Fig. 8). Be sure the pulley bearing 
is aligned with the compressor head. 

3. Install the pulley retaining snap ring with the bevel 
side of the snap ring out. 

4. Install the clutch hub on the compressor shaft 
using the two thickest shims of the shim pack 
between the clutch hub and the end of the 
compressor shaft. Be sure the shaft key is aligned 
with the keyway in the clutch hub. Use Hub 
Replacer T80L-19703-F or equivalent to press the 
hub on the compressor shaft if necessary (Fig. 8). 
Do not attempt to drive the hub on the 
compressor shaft as damage to the compressor 
will result. Use only the specified tool if the hub will 
not easily slide on the compressor shaft. 

5. Install the hub retaining nut on the compressor 
shaft and tighten the nut to specification. 

6. Check the air gap between the hub and the mating 
pulley surface in three locations equally spaced 
around the pulley (Fig. 10). Record the air gap 
readings. 

7. Rotate the compressor pulley 1/2-turn (180 
degrees) and again check the air gap in three 
equally spaced locations. The smallest air gap 
must be within the specified limits for the air gap. 
Add or remove shims between the hub and the 
compressor shaft as necessary until the smallest 
air gap is within specification. 
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CLUTCH 


19D798 



19D786 


L4696-2C 


FIG. 6 Nippondenso Clutch Disassembled 



Clutch Field Coil 

Removal 

1. Remove the clutch hub and pulley. 

2. Remove the snap ring retaining the clutch field coil 
on the front of the compressor. 

3. Pull the field coil from the front of the compressor. 

Installation 

1. Position the clutch field coil to the compressor 
engaging the locator pin on the compressor head 
with the hole in the clutch field coil. 

2. Install the snap ring to retain the clutch field coil on 
the compressor with the bevel side of snap ring 
out. 

3. Install the pulley and hub on the compressor. 



Pulley Bearing 

Removal 

1. Remove the clutch hub and pulley from the 
compressor as outlined. 

2. Remove the bearing retainer ring from the pulley 
hub (Fig. 6). 

3. Position the largest opening of Clutch Pulley 
Support T81P-19623-J (Gold Colored) or 
equivalent over the hub of the pulley to support the 
pulley. Then, drive the bearing from the pulley with 
Pulley Replacer T80L-19703-J or equivalent as 
shown in Fig. 11. 

Installation 

1. Place the smallest opening of Clutch Pulley 
Support T81P-19623-J or equivalent over the dust 
shield on the clutch pulley friction face (Fig. 12). 
Then, place the clutch and tool on the bench with 
the clutch on top of the tool. 

2. Position the new bearing to the clutch bearing bore 
and install the bearing in the bore until seated with 










FIG. 10 Clutch Air Gap Check 

Pulley Bearing Replacer T80L-19703-C or 
equivalent (Fig. 12). 

3. Install the bearing retainer in the hub. 

4. Install the pulley assembly and clutch hub. 

MAJOR SERVICE OPERATIONS 

Shaft Seal and/or Front Head Gasket and 
O-Ring 

Removal 

1. Remove the clutch assembly following the 
procedure for Clutch Field Coil Removal. 

2. Invert the compressor and pour the refrigerant oil 
from the compressor into a container from the 
manifold openings. 


FIG. 12 Clutch Pulley Bearing—Installation 

3. Install (using 3-4-1/2 inch bolts), a support and 
clamp tool, such as Motorcraft TOOL YT-1067, or 
equivalent on the compressor to retain the cylinder 
assembly and the rear head in position. Then, 
clamp the tool in a vise. 

4. Remove the key from the compressor shaft with 
Shaft Key Remover T81P-19623-NH or equivalent 
(Fig. 13). 

5. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Then, pull the front 
head from the compressor. The valve plate 
assembly, inlet reed, shaft seal and cylinder gasket 
normally will come off with the head assembly. 

NOTE: Use extreme care not to damage any sealing 

surfaces. 

6. Carefully lift the inlet reed valve from the head 
assembly. 

7. Remove the front valve plate assembly and gasket 
from the front head. 

8. Carefully remove the gasket from the valve plate 
assembly using care not to damage the surface of 
the valve and plate assembly. 
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FIG. 15 Compressor Disassembled 


8. Remove the valve plate assembly from the rear 
head. 

9. Carefully remove the cylinder gasket from the head 
and/or valve plate assembly. 

10. Wash the rear head, valve plate assembly and inlet 
reed with clean cleaning solvent and dry with 
compressed air. 

Installation 

1. Install the dowel pin in the dowel pin hole of the 
rear head. 

2. Install the cylinder gasket on the head taking care 
to align the dowel pin hole with the dowel pin. 

3. Install the valve plate assembly on the cylinder 
head aligning the dowel pin hole with the dowel pin 
(Fig. 15). 

4. Lubricate the inlet reed with clean refrigerant oil. 
Then, install the inlet reed on the valve plate 
aligning the dowel pin hole with the dowel pin. 

5. Install a new O-ring gasket lubricated with clean 
refrigerant oil into the O-ring groove of the rear 
head. 

6. Position the rear head to the cylinder assembly and 
align the dowel pin with the dowel pin hole. 

7. Hold the rear head in place and install the six 
through bolts with new brass washers and tighten 
to specification. 

8. Remove compressor from the support and clamp 
tool. 

9. Leak test the compressor as outlined. 

10. Install the clutch assembly on the compressor 
following the procedure for Clutch Field Coil 
Installation. 

11. Add 180ml (6 fluid ounces) of clean 500 viscosity 
refrigerant oil to the compressor. 

Valve Plates and Inlet Reeds 

1. Remove the clutch assembly from the compressor. 

2. Invert the compressor and pour the refrigerant oil 
from the compressor into a container from both the 
suction and discharge manifold openings. 


3. Install a support and clamp tool such as Motorcraft 
TOOL YT-1067 or equivalent on the compressor to 
retain the front head and the cylinder assembly 
assembled together. Then, clamp the tool in a vise. 

4. Remove the six through bolts from the compressor 
using a 6mm Allen wrench. Then, remove the rear 
head from the compressor. The valve plate 
assembly, inlet reed and the cylinder gasket will 
normally be removed with the rear head. 

5. Remove the O-ring and inlet reed from the rear 
head. 

6. Remove the valve plate assembly from the rear 
head with Valve Plate Remover T81P-19623-PH or 
equivalent (Fig 14). Use care not to loose the two 
dowel pins. 

7. Clean the rear head with clean cleaning solvent. 
Dry the head with compressed air. 

8. Install the dowel pin in the dowel pin hole of the 
cylinder assembly (Fig. 15). 

9. Position the inlet reed (lightly lubricated with 
refrigerant oil) to the valve plate assembly aligning 
the dowel pin holes. 

10. Position the valve plate assembly and inlet reed to 
the cylinder assembly aligning the dowel pin hole 
with the dowel pin. 

11. Install the cylinder gasket over the valve plate 
assembly aligning the dowel pin hole with the 
dowel pin. 

12. Install a new O-ring lubricated with clean 
refrigerant oil into the O-ring groove of the head 
assembly. Then, position the rear head to the 
cylinder assembly aligning the dowel pin hole in the 
head with the dowel pin. 

13. Press the rear into the recess of the cylinder 
assembly and install two through bolts into 
opposite holes to hold the rear head in place. 
Tighten the two bolts just snug. 

14. Remove and clamp the support Tool from the front 
half of the compressor and install the tool to clamp 
the rear head to the cylinder assembly. 

15. Remove the key from the compressor shaft with 
Shaft Key Remover T81P-19623-NH or equivalent 
(Fig. 13). 
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FIG. 16 Shaft Seal Seat Assembly—Installation 


16. Remove the two through bolts from the 
compressor. 

17. Pull the front head from the compressor assembly. 
The valve plate assembly, inlet reed and shaft seal 
assembly will usually come off with the front head 
(Fig. 15). 

18. Remove the O-ring and inlet reed from the front 
head. 

19. Remove valve plate assembly from the front head. 

20. Remove the dowel pin, the shaft seal and the 
cylinder gasket from the front head. 

21. Place the front head on a piece of clean 
corrugated cardboard and remove the seal seat 
assembly from the front head with Shaft Seal Seat 
Remover T81P-19623-OH or equivalent (Fig. 14). 

22. Remove the felt wick and retainer from the drain 
hole in the front head. 

23. Clean the front head with clean cleaning solvent 
and dry with compressed air. 


24. Install the dowel pin in the dowel pin hole of the 
cylinder assembly. 

25. Lubricate the inlet reed with a light coating of clean 
refrigerant oil. Then, position the inlet reed to the 
cylinder assembly aligning the dowel pin hole of 
the inlet reed with the dowel pin. 

26. Assemble the valve plate assembly to the cylinder 
assembly aligning the dowel pin hole with the 
dowel pin. 

27. Assemble the cylinder gasket to the valve plate 
assembly aligning the dowel pin hole with the 
dowel pin. 

28. Lubricate the new shaft seal seat with clean 
refrigerant oil and install the seat in the front head 
(groove side up) with Shaft Seal Seat Installer 
T81P-19623-C or equivalent (Fig. 16). Be sure the 
tool is positioned in the groove of the seat 
assembly and that the shaft seal seat is positioned 
against the recess in the front head. 

CAUTION: Avoid handling the sealing surface of the 
seat. Use extreme care to keep the seal and seal 
seat clean at all times. 

29. Lubricate the shaft seal with clean refrigerant oil 
and assemble the seal on the compressor shaft 
with the sealing surface toward the end of the 
shaft. Engage the internal flats of the seal with the 
two flats notched into the shaft. 

NOTE: Avoid handling the carbon sealing surface of the 
seal assembly to prevent damaging the surface. 

30. Install a new lubricated O-ring in the O-ring groove 
of the front head. 

31. Position the front head to the cylinder assembly 
aligning the dowel pin hole in the head with the 
dowel pin. Install the six through bolts using new 
brass flat washers (Fig. 15). Tighten the through 
bolts to specification. 

32. Install a new felt wick and retainer in the front head 
drain hole. 

33. Install the key in the slot of the compressor shaft 
with the rounded end toward the compressor body. 

34. Remove the support and clamp tool and leak test 
the compressor as outlined in this Section. 

35. Install the clutch assembly on the compressor. 

36. Add 180ml (6 fluid ounces) of clean 500 viscosity 
refrigerant oil to the compressor. 

Head Replacement 

If it is necessary to replace the front or rear head, 
follow the service procedure for head gasket 
replacement. 
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SPECIFICATIONS 


COMPRESSOR 


1 TYPE — Swash Rate — Three double acting 


pistons — Axial Type 

DISPLACEMENT 


171 C.C. 

ROTATION 



Clockwise 

ROTATIONAL TORQUE 



(Maximum-Manifold Removed) 

REFRIGERANT OIL 


10 Ntn (7 to-ft) 

Type (Spec.) 


ESH-M2C31-A2 

Capacity (New) 


10 Fluid Ounces 

Part Number 

E73Z-19577-A Motorcraft YN-9 

DRIVE BELT TENSION - LBS. 






Used 



Used 

riusui 

Belt Type 

IwW 

BSI iilmiiiM 

Minimum 

Limits 

6KV Ribbed 

667-845 (150-190) 


622-711 (140-160) 

3/8 Inch 

V 

533-711 (120-160) 

311 (70) 

489-578 (110-130) 

MAGNETIC CLUTCH 



Air Gap Between Pulley and Hub 


0.021-0.036 inch 

Current Draw 

4.67 Amps @ 12.8 volts 

Run-Out (Maximum) 

0.02 inch — Radial or Axial 

TORQUE UMTS 



Hose Manifold to Compressor 

18-23 N-m (13-17 to-ft) 

Clutch Hub Nut 

13-20 Ntn (10-14 b-ft) 

Compressor Cylinder Bolts 

24.5-26.5 N-m (18-19 Ib-ft) 


CU4707-1E 




















12-03E-11 


Compressor and Clutch—6E171 


12-03E-11 


SPECIAL SERVICE TOOLS-6E171 Compressor 


Rotunda 

Idol Number 

Uotorcraft 

Tool No. 

Robinair 

Tool No. 

Draf 

Tool No. 

Description 

T81 P-19623-LH 

YT-1067 

18015 

1067 

Support & Clamp Assembly 

TB1P-19623-MH 

YT-499 

10546 

499 

Spanner Wrench 

T81P-19623-NH 

YT-1062 

18005 

1062 

Shaft Key Remover 

T81P-19623-OH 

YT-1060 

40495 

— 

Shaft Seal Seat Remover 

T81P-19623-B 

YT-1069 

41120 

1069 

Valve Plate Remover 

T81P-19623-C 

YT-1061 

40945 

1061 

Shaft Seal Seat Installer 

T81P-19623-J 

YT-1065 

18001 

1065 

Clutch Pulley Support 
(Nippondenso Clutch) 

D80L-19703-AJ 

YT-1058 

40679 

1058 

Pulley Puller Jaws 

D81P-19703-B 

— 

10501 

— 

Complete Pulley Puller 

T71P-19703-B1 

YT-457 

40710 

457 

Pulley Puller Hub 

T80L-19703-B 

YT-1011 

10884 

1011 

Hub Remover 

T80L-19703-C 

YT-1059 

40930 

1059 

Pulley Bearing Replacer 

T80L-19703-F 

YT-1052 

18020 

1052 

Hub Installer 

T80L-197Q3-G 

YT-1012 

41358 

1012 

Compressor Shaft Protector 

T80L-19703-J 

YT-1059 

40938 

1059 

Pulley Replacer 

T80L-19703-K 

YT-451 

40568 

451 

Pulley Puller Center Bolt 

T81P-19623-F 

YT-1066 

40941/40942 

1066 

Pressure Test Fittings 

D85L-19703-A 

— 

40947 

— 

Pressure Test Adapter — 2 Req'd 

T81P-19623-G1 

— 

41098 

— 

3/8 Inch Spring Lock 

Coupling Disconnect Tool 

T81P-19623-G2 

— 

41099 

— 

1/2 Inch Spring Lock 

Coupling Disconnect Tool 

T83P-19623-C 


41100 

— 

5/8 Inch Spring Lock 

Coupling Disconnect Tool 

T85L-19623-A 

— 

41101 

— 

3/4 Inch Spring Lock 

Coupling Disconnect Tool 


CL6076-2A 
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DESCRIPTION 


The Electronic Instrument Cluster consists of two 
electronic modules and a group of conventional 
warning lamps which form a warning center. The 
electronic modules are a Speedometer/Odometer 
module and a Tachometer/Multigauge module. 

The electronic cluster is operational only when 
the ignition is in the RUN position. The electronic 
LCD displays are illuminated by bulbs which are part 
of the cluster, not the modules. When the 
headlamps are turned on, the LCD lamp bulbs are 
switched over to the dimming rheostat through a 
relay. Tones are sounded through a connection to a 
remote tone generator. 

Each time the ignition is first turned from OFF to 
RUN position, the electronic displays of the two 
electronic modules will go through a prove out by 
momentarily lighting all of the display segments and 
then momentarily turning all display segments off. It 
is normal for the two displays to be slightly out of 
sync with each other. After the prove out the 
modules return to normal operation. 



SPEEDOMETER/ 

ODOMETER 


KM09-1B 


Cluster Buttons 

The cluster buttons are located on a panel below 
and to the right of the cluster. 

The ENGLISH METRIC button switches the 
display from English to metric (MPH to Km/H) or 
metric to English. 

The GAUGE SELECT button controls the display 
of four different gauges on the tach/multigauge 
module. The fuel gauge will show itself when power 
first comes on. When pressing the button for the first 
time, the temperature gauge will appear. Pressing 
the button for a second time will make the oil 
pressure gauge appear. By giving the button a third 
push, the voltage gauge will be brought to the 
screen. A fourth push will blank the multigauge 
display. On the fifth push the multigauge will return 
to the fuel gauge. 


The TRIP/DIST button displays the trip odometer 
or the regular odometer. 

The TRIP RESET button zeros out the trip 
odometer. 

The EXPAND FUEL button causes the 
multigauge to display the analog fuel level for the 
last quarter tank of fuel. It is identified by the legend 
1/4 TANK FUEL on the display. A full scale 
indication of eight bars represents a quarter tank full 
or more, and zero bars shown indicates empty. This 
function is displayed for five seconds only. After five 
seconds the multigauge again displays the 
previously selected function. 



OPERATION 


Speedometer Module 

When the ignition switch is turned from the OFF 
position to the RUN position, the electronic display 
will prove out by momentarily lighting all of the 
display segments and then momentarily turning all 
display segments off. This prove out ensures that all 
display segments are functional. After the prove out, 
normal speedometer operation begins. 

The odometer will display either Miles or 
Kilometers by depressing the ENGLISH METRIC 
button. 


Trip Reset Button 

The TRIP RESET button zeros the trip odometer, 
only when the trip odometer is being displayed. 

The regular odometer displays seven digits, with 
the last digit in tenths of a unit (000000.0 to 
099999.9). When 099999.9 is exceeded, the display 
will change to 100000.0. 

The trip odometer displays four digits, with the last 
digit in tenths of a unit (0.0 to 999.9). When 999.9 is 
exceeded the display will change to 0.0. 

Replacement speedometer/odometer modules 
have been programmed to display an S in the upper 
right hand corner of the speedometer display. 
Previously accumulated mileage is recorded on a 
sticker which must be placed on the door jamb. 
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OPERATION (Continued) 





















13-01A-4 


Instrument Cluster, Electronic—Aerostar 


13-01A-4 


OPERATION (Continued) 


Service Alerts 

If a condition exists where the speedometer 
module cannot read a valid odometer memory from 
the non-volatile electronic memory, the word 
ERROR will be displayed in the odometer area. 


REMOVAL AND INSTALLATION 



Removal 

1. Disconnect battery ground cable. 

2. Remove cluster binnacle. 

3. Remove four cluster mounting screws. 

4. Pull top of cluster toward steering wheel. 

5. Reaching behind the cluster, unplug the three 
connectors. 

6. Swing bottom of cluster out and remove. 


Installation 

1. Insert bottom of cluster into the instrument 
panel aligning pins. 

2. Plug in three connectors. 

3. Seat cluster and fasten four mounting screws. 

4. Connect battery ground cable and check 
cluster operation. 

5. Install cluster binnacle. 
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REMOVAL AND INSTALLATION (Continued) 


Electronic Module 



Removal 

Installation 

1 . 

Remove instrument cluster as outlined in this 

1 . 

Place module in cluster, align flex circuit on 


Section. 


locator pins, and fasten module in place with 

2. 

Remove lens/mask assembly from cluster by 


three screws. 


removing five screws (three across top and two 

2. 

Remove any fingerprints or dust from the 


in each bottom corner of cluster). 


module displays with a lint free tissue and 

3. 

Remove three screws from back of module to 


alcohol, if necessary. 


be removed, and lift flex circuit off locator pins. 

3. 

Fasten lens/mask assembly to cluster with five 


Remove module from cluster. 


screws. 



4. 

Install instrument cluster as outlined in this 




Section. 



5. 

Check that cluster lens is free of fingerprints 




and dust. 


Bulbs, Illumination 



Removal and Installation 

Note: When replacing bulbs, replace all four xenon 

3. 

Remove lamp and socket assembly. Dispose 

bulbs. 


lamp and socket assembly carefully. 

1. Remove cluster binnacle. 

4. 

Install new lamps and socket assemblies. 

2. Allow illumination lamps to cool before service. 


Check instrument panel illumination. 

5. 

Install cluster binnacle. 
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DIAGNOSIS 


TACHOMETER/MULTI-GAUGE QUICK CHECK DIAGNOSTIC GUIDE 


SYMPTOMS 

PROBABLE CAUSE 

VERIFICATION 

ACTION TO TAKE 

Face of Tachometer/Multi- 
Gauge is dim or not 
illuminated, but LCD 
operation can be seen in 
dim or ambient light. 

Xenon lamp(s) used to 
illuminate, Tachometer/Multi- 
Gauge burned put. 

Check face of the 

T achometer/Multi-Gauge 
with engine running. If 3 or 4 
segments on Tachometer 
bargraph and fuel gauge 
can be seen, module is OK. 

REPLACE burned out xenon 
lamps. DO NOT replace 

T achometer/Multi-Gauge 
module. 

Note: When replacing xenon 
lamps, replace all four lamps 
in the cluster. 

Background illuminated but 
no display. 

No accessory power to Pin 
No. 1 on connector C. 

Ground may be off on Pins 
No. 2 and No. 14 of 14401 
connector C. 

Using a voltmeter, check Pin 
No. 1 in connector C against 
Pins No. 2 and No. 14 in the 
same plug. Reading should 
be 12 volts with key in RUN 
position. If 12 volts are not 
present between Pins No. 1 
and Pins No. 2 and 14, 
check against vehicle metal. 

If 12 volts are present, check 
wiring on Pins No. 2 and 14 
for an open in wiring 
harness. 

If 12 volts are not present, 
check Pin No. 1 wiring for an 
open in wiring harness. 

If all voltages on Pins No. 1, 

2 and 14 are as required, 
REPLACE Tachometer/Multi- 
Gauge module. If any of 
voltages are not present, 
REPAIR wiring. DO NOT 
replace Tachometer/Multi- 
Gauge. 

Temperature Gauge 




Gauge displays one bar 
and does not change as 
engine heats up. 

1. Unplugged temperature 
sender. 

1. Open hood and visually 
inspect wiring harness to 
ensure it is plugged into 
temperature sender. 

1. PLUG in temperature 
sender. 


2. Open circuit in 
temperature harness. 

2. Unplug harness from 
temperature sender. 

Short the pins in harness 
connector together and 
observe reading on 
Tachometer/Multi-Gauge. 

2. TRACE wiring harness 
for an open. RERAIR as 
necessary. CHECK plug 
in connectors on back of 
cluster for proper terminal 
seating. 


3. Malfunctioning 
temperature sender. 

.. 

3. If bargraph shows two 
bars on top and two bars 
on bottom, harness is 

OK. If display is still one 
bar harness is 
malfunctioning. 

3. REPLACE temperature 
sender. 


CK10599-2B 
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DIAGNOSIS (Continued) 


TACHOMETER/MULH-GAUGE QUICK CHECK DIAGNOSTIC GUIDE (Cont’d) 


SYMPTOMS PROBABLE CAUSE VERIFICATION ACTION TO TAKE 


Oil Pressure Gauge 

Erratic “low oil pressure" 
alert or continuous “low oil 
pressure alert.” 


Fuel Gauge 

1. Incorrect or erratic 
readings. 


1. Low oil level in engine. I 1. Check oil. 


2. Malfunctioning oil 
pressure sender. 


3. Unplugged oil pressure 


4. Intermittent or continuous 
open in oil pressure 
circuit. 


1. Fuel level sender. 


2. Fuel gauge reads 8-15 
litres (2-4 gallons) with 
full tank and 38-45 litres 
(10-12 gallons) with 
empty tank on new 
vehicles only, or after 
fuel level sender was 
replaced. 


2. Visually inspect oil 
pressure sender. 


2. Incorrect fuel level sender 
installed in fuel tank. 

Only gauge E69F-9H307- 
BB (brown) should be 
used with electronic 
cluster. 


3. Unplug wiring harness 
from oil pressure sender. 
Tachometer/Multi-Gauge 
should start giving a 
continuous low oil 
pressure alert. 

Short harness terminal 
against chassis. Alert 
should go out and two 
bars should light up at 
top and at bottom of 
bargraph. 

4. If tests 1, 2 and 3 are 
OK, oil pressure sender 
is malfunctioning. 


1. Disconnect fuel level 
sensor at fuel tank, leave 
harness disconnected. 
Digital fuel gauge should 
read “CO." Short YyW 
wire No. 29 and BK/W 
No. 397 wire in connector 
Cl45 together. Digital fuel 
gauge should read “CS” 
and bargraph should 
show two segments lit at 
top and two segments lit 
at bottom. 

2. If “CO” is observed but 
“CS” does not show. 

If “CO” and “CS” are 
observed. 


3. Visual inspection of the 
top of fuel sender 
assembly. The brown 
band (tag) around the 
tube should read 
E89F-9H307-BA. On later 
production vehicles the 
tag should read 
E99F-9H307- AA. 


1. Add oil. 


2. If alert does not go out 
when terminal is shorted, 
TRACE wiring harness to 
locate open. CHECK plug 
in connector at rear of 
cluster for proper terminal 
seating. REPAIR open in 
wiring harness. 

3. Plug in oil pressure 
sender. 


4. REPLACE oil pressure 
sender. 


1. REPLACE fuel sender. 


2. CHECK fuel sender 
wiring harness back 
towards the fuel gauge. 
LOOK for loose or high 
resistance connections 
and wire breaks. 


3. REPLACE incorrect fuel 
sender. 


CK8977-2B 
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DIAGNOSIS (Continued) 


TACHOMETER/MULTI-GAUGE QUICK CHECK DIAGNOSTIC GUIDE (Cont’d) 


SYMPTOMS 


Battery Gauge 

Erratic or steady “NO 
CHARGE" indication when 
system is charging. 


PROBABLE CAUSE 


Intermittent or break in wire 
in circuit No. 4 (W/BK) or 
poor connection in 
connector C-354 or C-355. 


VERIFICATION 


Alternator is charging 
battery. 

Stator terminal(s) on C-311 
show 12 to 15 volts to 
ground but the sense(s) 
terminal on C-310 shows no 
voltage or significantly 
reduced (typically 2 volts or 
less) voltage to ground. 


ACTION TO TAKE 


Re-establish the link 
between S (sense) terminal 
on C-354 and S (stator) 
terminal on C-355. DO NOT 
replace alternator. DO NOT 
replace Tachometer/Multi- 
Gauge. 


TO BATTERY 


OPEN 8 CYL CLOSED 
TACHOMETER 1 fTACHOMETER 2 f 
C-9 1 C-10 | 

;/M TACHOMETER 


SHORTED 
FOR 21 GALLON 
NOT SHORTED 
FOR 17 GALLON 
FUEL f 
C-3 


i TONE 1 
| GENERATORI 
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DIAGNOSIS (Continued) 


SPEEDOMETEftODOMETER QUICK CHECK DIAGNOSTIC GUIDE 


SYMPTOMS 

PROBABLE CAUSE 

VERIFICATION 

ACTION TO TAKE 

Face of speedometer is 
dim or not illuminated, but 
LCD operation can be 
seen in dim or ambient 
light. 

Xenon lamp(s) used to 
illuminate speedometer 
burned out. 

Check face of speedometer. 

If odometer reading and 
speedometer reading (even 
if zero) can be seen, 
speedometer is OK. 

REPLACE burned out xenon 
lamps. DO NOT replace 
speedometer module. Note: 
When replacing xenon 
lamps, replace all lamps in 
the cluster. 

Background illuminated but 
no display. 

No battery power, accessory 
power or both to Pins 12 
and 13 on connector B. 
Ground may be off Pin 14 of 
14401 connector B. 

Using a voltmeter, check 

Pins 12 and 13 on Plug “B” 
against Pin 14. Pin 13 
should be 12 volts with key 
in RUN or OFF position. Pin 
12 should be 12 volts with 
key in RUN and 0 volts with 
key in OFF position. If 
above readings are present, 
check Pin 14 for ground 
connection. 

If all voltages at Pins 12,13 
and 14 are as required, 
REPLACE speedometer 
module. If any of the 
voltages are not present at 
Pins 12, 13 and 14, REPAIR 
wiring. DO NOT replace 
speedometer module. 

Odometer is not all zeros, 
but loses some display 
mileage when ignition is in 
the OFF position. 

Accessory and battery wires 
are switched in Terminals 12 
and 13 of connector B of 
14401 wiring connector. 

Note odometer reading: 

• Accumulate 19-29 
continuous kilometers 
(12-18 miles) on the 
odometer (DO NOT turn 
OFF engine during this 
time) 

• Shut engine off after 

19-29 kilometers (12-18 
miles), and turn ignition to 
RUN position after 30 
seconds (do not start). 
Compare new odometer 
reading with the one 
previously noted. 

If the reading is: 

a) Old number plus 
kilometers (miles) 
accumulated, odometer 
is OK; no problem exists. 

b) Old number plus 15.5 
kilometers (9.6 miles), 
battery and accessory 
wires are crossed. 

c) Old number, 
speedometer is 
malfunctioning. 

If: 

a) Determine exact 
circumstances of mileage 
loss. 

b) PULL out connector B 
from back and check 
Terminals 12 and 13. No. 

12 should be PK/BLK S 
(Circuit No. 489), No. 13 
should be LT GRN/YEL S 
(Circuit No. 54). If 
incorrect, switch wires. If 
correct, REPLACE 
speedometer module. 

c) REPLACE speedometer 
module. 

Word “Error” displayed in 
odometer block and “S” is 
displayed in lower center. 

Odometer memory 
malfunctioning. 

Visually verify. 

REPLACE speedometer 
module. 

Perform a Self Test as 
outlined. Tests 1, 2 or 7 
fail. 

Speedometer inoperative. 

Perform Self Test mode and 
verify that Test 1, 2 or 7 fail. 

If tests 1, 2 or 7 fail, 
REPLACE speedometer 
module. If No’s. 3, 4, 5, 6 or 

8 fail, disregard, DO NOT 
replace speedometer 
module. 


CK10600-2B 
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DIAGNOSIS (Continued) 


TACH/MULT1GAUGE SELF-TEST 

Enter test mode by holding GAUGE SELECT button in and turning Ignition from OFF to RUN. Advance through teats by 
successively pressing GAUGE button. Exit test mode by completing watchdog test or turning ignition OFF. a steady 
tone and eight bars lit on tach bargraph display indicates that test is passed. No tone and 24 bars lit on tach bargraph 
display Indicates a failed test The test number Is indicated by the number of bars lit on the muitlgauge._ 


TEST 


TEST NAME 


COMMENTS 


MICROCOMPUTER CHECK (RAM/ 
ROM/TIMER TEST) 


Software revision level on digital display. 


PASS 

MODULE 

OK 



- 

NOTE: The numbers that 
appear within the 

ft 

, _ _ 

■ 8S 


module have no bearing 
on the test results. 



FAIL 

REPLACE 

TACHOMETER 

MODULE 


LCD DRIVER FREQUENCY 
(BACKPLAN FREQUENCY) 




NOTE: Ignore the results 
of this test It has no 



real pass or fail result, 
but must be done in 



order to proceed 
through the diagnostic 


S 

procedures. 

nsa 



3 | TACH RPM INPUT 


| Converts RPM pulses into audible beeps. 



NOTE: Ignore the results 
of this test It has no 
real pass or fail result, 
but must be done in 
order to proceed 
through the diagnostic 
procedures. 



CK6013-2C 
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Instrument Cluster, Electronic—Aerostar 


13-01 A-11 


DIAGNOSIS (Continued) 



TEST NAME 


SENSOR INPUT (A/D INPUT) 


TACH/MULT1GAUGE SELF-TEST (Cont’d.) 


COMMENTS 



4A VOLTS 



4C FUEL LEVEL 




E/M button should be out (English mode). “Walking segment” on 
multigauge indicates sampling time. Hexidecima! number can range 
from 00 Jo FF with the former appearing with zero volts or zero ohms 
and the latter appearing with high volts or high ohms. This test can be 
used as a “wiggle" test to check wiring for intermittents. 

Intermittents or changes in the sensor values will appear as large 
changes in the counts number. 


Displays voltage counts in hexidecimal numbers. Battery ISO lit. 
Higher volts = higher count. 


NOTE: Ignore the results 
of this test It has no 
real pass or fall result, 
but must be done in 
order to proceed 
through the diagnostic 
procedures. 


Displays oil pressure counts in hexidecimal numbers. Oil ISO lit. 
Lower pressure = higher counts. 


NOTE: Ignore die results 
of this test. It has no 
real pass or fall result, 
but must be done In 
order to proceed 
through the diagnostic 
procedures. 


Displays fuel level counts in hexidecimal numbers. Fuel ISO lit. 
Lower gallons = lower counts. 


NOTE: Ignore the results 
of this test. It has no 
real pass or fall result, 
but must be done In 
order to proceed 
through the diagnostic 
procedures. 
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13-01A-12 


DIAGNOSIS (Continued) 


TACH/MULDGAUGE SELF-TEST (Cont’d.) 


TEST 

TEST NAME 

COMMENTS 

40 

TEMPERATURE 

Displays coolant temperature counts in hexidedmal numbers, 
temperature ISO lit. Higher temperature = lower counts. 



NOTE: Ignore the results 
of this test It has no 
real pass or fall result, 
but must be done In 
order to proceed 
through the diagnostic 
procedures. 



5 | SWITCH INPUT 




NOTE: Ignore the results 
of thfs test. It has no 



real pass or tail result, 
but must be done in I 

order to proceed 

ss 

through the diagnostic 
procedures. 

SB 




6 


1 FUEL MEMORY CHECK 


Writes to and checks fuel memory. 


^tv> 

NOTE: Ignore the results 
of this test It has no 
real pass or fail result, 
but must be done In 


4Fl 


4F 

- 

r 

■■■ 

order to proceed 
through the diagnostic 

m 

s 

Snn 

BLJjuJ 

= 

procedures. 

I 02 

M 
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13-01A-13 


DIAGNOSIS (Continued) 


TEST NAME 

COMMENTS 

DISPLAY TEST 

Nine different display patterns appear to check segments plus all 
segments Off. 



RESET CIRCUIT CHECK (WATCHDOG Test 
TEST) 


passes if display proves out. 



DISPLAY PROVE OUT 

DISPLAY PROVE OUT 

NORMAL OPERATION 

ALL ON 

ALL OFF 
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13-01A-14 


DIAGNOSIS (Continued) 


SPEEDOMETER/ODOMETER SELF-TEST 

Enter test mode by holding TRIP RESET button in and turning ignition from OFF to RUN. Advance through tests by 
successively pressing TRIP RESET button. A steady tone and a P on speedo display indicate that test passed. No tone 
and an F on speedo display indicates test failed. The test number is indicated on the tenth digit of the odometer. Exit test 
mode by completing watch dog test or turning ignition OFF._ 


TEST TEST NAME COMMENTS 


1 MICROCOMPUTER CHECK 
(RAM/ROM/TIMER TEST) 


PASS 

MODULE 

OK 


O 

I 

0 ^ 1 


PROVE OUT DETECT (HOT/COLD 
START CIRCUIT) 


PASS 

MODULE 

OK 



LCD DRIVER FREQUENCY 
(BACKPLANE FREQUENCY) 



Odo display has software revision level, jumper options, and test 
number. 


NOTE: The numbers that 
appear within the circled 
module area have no 
bearing on the test 
result. 


Counts code for factory use. 


NOTE: The numbers that 
appear within the circled 
module area have no 
bearing on the test 
result. 


Counts code for factory use. 


NOTE: This test has no 
pass or fall results* but 
must be done in order 
to proceed through the 
diagnostic procedures. 



FAIL 

REPLACE 

SPEEDO 

MODULE 



FAIL 

REPLACE 

SPEEDO 

MODULE 


Converts speed pulses into audible beeps 


NOTE: This test has no 
pass or fail result, but 
must be done in order 
to proceed through the 
diagnostic procedures. 
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DIAGNOSIS (Continued) 


SPEEDOMETER/ODOMETER SELF-TEST (Cont’d.) 


TEST NAME 


COMMENTS 


Checks for errors in odometer memory. NOTE: Odometer is still 
functional if test does not pass. Odometer is unusable only if all 
memory locations are bad and error is displayed on odometer. 
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13-01A-16 


DIAGNOSIS (Continued) 


SPEEDOMETER7ODOMETER SELF-TEST (Cont’d.) 


TEST 

TEST NAME 

COMMENTS 

9-18 

DISPLAY TEST 

Test sequence 9-18 is the continuation of self-test used to identify 
missing or extra segments on the LCD display. The display patterns 
shown below will come up on the speedometer face as the TRIP 
RESET button is successively depressed ten times. REPLACE 
speedometer if any part of the test sequence fails. 



19 RESET CIRCUIT (WATCH DOG TEST) Test passes it display proves out by advancing through the display 

sequence shown below after initial actuation with TRIP RESET button. 
REPLACE speedometer if test fails. 



DISPLAY PROVE OUT 

DISPLAY PROVE OUT 

NORMAL OPERATION 

ALL ON 

ALL OFF 
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DIAGNOSIS (Continued) 

1 INSTRUMENT CLUSTER CIRCUffl 


CIRCUIT A 


| PRINTED CIRCUIT FUNCTION CHART | 

Number On 
Disconnect 

Circuit 

Number 

Circuit Identification 

Color 

1 

363 

Door Ajar Switch to Indicator Lamp (Rear) (Grd) 

Blk/Lt Blue S 

2 

575 

Emission Warning Lamp (Grd), Sender 

Yel/BIk S 

3 

201 

Check Engine 

TIR 

4 

434 

Day/Night Relay to Illumination Lamps (6) 

Lt Blu/BIk S 

5 

— 

Open N/C 

— 

6 

57 

Ground to Illumination Lamps Turn Signal Hi-Beam, Belts, Lo Washer 
and Warning Center 

Blk 

7 

2 

Turn Signal Switch to Right Turn Signal Indicator Lamp 

Wht/Lt Blu S 1 

8 

3 

Turn Signal Switch to Left Tum Signal Indicator Lamp 

Lt GrrvWht S 

9 

82 

Lo Washer Fluid Sender to Warning Lamp 

Pk/Yel S 

10 

450 

Seat Belt Switch to Seat Belt Warning Indicator Lamp 

Dk Gm/Lt Gm S 

11 

12 

Headlamp Dim Switch to Hi-Beam Indicator Lamp 

Lt Gm/BIk S 

12 

434 

Day/Night Relay to Warning Center 

Lt Blue/BIk S 

13 

344 

Door Ajar Switch to Indicator Lamp (L-Frt) (Grd) 

Blk/Yel S 

14 

208 

Oil Level Warning (Grd) 

Gray 

15 

345 

Door Ajar Switch to Indicator Lamp (R-Frt) (Grd) 

Blk/Pk S 

16 

640 

Ignition Switch to Door Ajar (4), Upshift, Brake, Water/Fuel and Emission 

Rd/Yel 

17 

346 

Door Ajar Switch to Indicator Lamp (R-RR) (Grd) 

Blk/Wht S 

18 

977 

Brake Warning Switch to Indicator Lamp (Grd) 

Pur/Wht S 


| SPEEDOMETER CIRCUIT*] 


CIRCUIT B 


PRINTED CIRCUIT FUNCTION CHART 

Number On 
Disconnect 

Circuit 

Number 

Circuit Identification 

Color 

1 

— 

Open N/C 

— 

2 

183 

Level Output to Tone Module 

Tan/Yel S 

3 

150 

Speed Sensor Input to Speedo Module 

Dk Gm/Wht S 

4 

— 

Open N/C 

— 

5 

273 

English/Metric Switch to Speedo Module 

Brown 

6 

286 

Trip Reset Switch to Speedo Module 

Yellow 

7 

288 

Trip Dist Switch to Speedo Module 

Purple 

8 

572 

English/Metric Control to Tach 

Or/BIk S 

9 

— 

Open N/C 

— 

10 

— 

Open N/C 

— 

11 

— 

Open N/C 

— 

12 

489 

Accessory (2) Ignition Switch to Speedo Module 

Pk/BIkS 

13 

54 

Battery to Speedo Module 

Lt Gm/Yel S 

14 

397 

Grd-Power to Speedo Module 

Blk/Wht S 


CK7501-2C 
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DIAGNOSIS (Continued) 


13-01A-18 


) TACHOMETER CIRCUIT | 


circuit c 


\ PRINTED CIRCUIT FUNCTION CHART 

Number On 
Disconnect 

Circuit 

Number 

Circuit Identification 

Color 

1 

489 

Accessory 2 Ign Switch to Tach/Gauge Module 

Pink/Black S 

2 

397 

Ground — Power to Tach/Gauge Module 

Bik/Wht S 

3 

396 

Fuel 1 Open W/C 17 Gal Fuel Tank Short to Ground 21 Gal Fuel Tank 

Blk/Or S 

4 

11 Gas 

RPM in *Tach Terminal Ign Coil to Tach/Gauge Module Gas 

Dk Gm/Yel 

5 

904 

IAR — Load Resistor to 1 Alt Terminal 

Lt Gm/Red S 

6 

183 

Level Output to Tone Module 

Tan/Yel S 

7 

687 

Power Feed to IAR Load Resistor 

Gy/YelS 

8 

— 

Open N/C 

— 

9 

398 

Tachometer 1 Ground to Tach/Gauge Module 

Blk/Yel S 

10 

644 

Tachometer 2 Ground to Tach/Gauge Module 

Yel/Lt Gm S 

11 

39 

Coolant Temp Sensor to Tach/Gauge Module 

Red/Wht S 

12 

31 

Oil Press Sensor to Tach/Gauge Module 

Wht/Red S 

13 

29 

Fuel Level Sensor to Tach/Gauge Module 

Yel/Wht S 

14 

397 

Ground/Power to Tach/Gauge Module 

Blk/Wht S 

15 

289 

Gauge Select Switch to Tach/Gauge Module 

Wht 

16 

572 

English/Metric Control From Speedo Module 

Or/BIk S 

17 

— 

Open N/C 

— 

18 

285 

Expanded Fuel Switch to Tach/Gauge Module 

Orange 


CK8811-2C 
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DIAGNOSIS (Continued) 


PINPOINT TEST INDEX 

SPEEDOMETER/ODOMETER AND TACH/MULTIGAUGE MODULES 


TACH/MULTIGAUGE MODULE DIAGNOSIS GUIDE 

D 

Display totally black 

► 

GO to Pinpoint Test TA 

2 

Display backlighted but blank 

► 

GO to Pinpoint Test TB 

3 

Display not illuminated 

► 

GO to Pinpoint Test TA 

D 

Display lit but too dim 

► 

GO to Pinpoint Test TA 

5 

Display scrambled, segments half lit (ghost segments), segments 
blink or missing, display incorrect all the time 

► 

GO to Pinpoint Test TC 

6 

Display stuck with ail segments on 

► 

GO to Pinpoint Test TC 

D 

No beep when buttons pushed or when a driver alert is given 

► 

GO to Pinpoint Test SE 

D 

Module does not respond to buttons 

► 

GO to Pinpoint Test SA 

TACHOMETER DIAGNOSIS GUIDE 

9 

Tach always indicates too high or low 

► 

GO to Pinpoint Test TD 

10 

No Tach indication 

► 

GO to Pinpoint Test TE 

11 

Tach indication erratic 

► 

GO to Pinpoint Test TE 

FUEL GAUGE DIAGNOSIS GUIDE 

12 

Fuel gauge will not switch between English and metric 

► 

GO to Pinpoint Test TF 

13 

CO displayed, analog fuel gauge, lights top and bottom two bars 

► 

GO to Pinpoint Test TG 

14 

CS displayed, analog fuel gauge 

► 

GO to Pinpoint Test TH 

15 

Does not display F when fuel tank is full 

► 

GO to Pinpoint Test TJ 

16 

Does not display E when fuel tank is empty 

► 

GO to Pinpoint Test TK 

17 

Inaccurate fuel indication 

► 

GO to Pinpoint Test TL 

TEMPERATURE GAUGE DIAGNOSIS GUIDE 

18 

Multigauge displays blinking thermometer symbol and lights top 
two and bottom two bars of multigauge 

► 

GO to Pinpoint Test TM 

19 

No warning tone when thermometer symbol is blinking 

► 

GO to Pinpoint Test TN 

ri 

Temperature gauge always indicates cold temperature 

► 

GO to Pinpoint Test TP 

21 

Temperature gauge reads out of normal band during normal driving ► 
conditions 

GO to Pinpoint Test TU 

OIL PRESSURE GAUGE DIAGNOSIS GUIDE 

H 

Multigauge displays blinking oilcan symbol and lights top two and 
bottom two bars of multigauge 

► 

GO to Pinpoint Test TQ 

23 

No warning tone when oilcan symbol is blinking 

► 

GO to Pinpoint Test TR 

24 

Oil pressure gauge always indicates low oil pressure and gives 
driver alert 

► 

GO to Pinpoint Test TS 

25 

Oil pressure indication erratic 

► 

GO to Pinpoint Test TS 

VOLTS GAUGE DIAGNOSIS GUIDE 

26 

Does not give no charge alert (blinking battery symbol) 

►1 

GO to Pinpoint Test TT 
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DIAGNOSIS (Continued) 


PINPOINT TEST INDEX 

SPEEDOMETER/ODOMETER AND TACH/MULTIGAUGE MODULES (Cont’d.) 


1 SPEEDO/ODO MODULE DIAGNOSIS GUIDE 

27 

Display totally black 

► 

GO to Pinpoint Test TA 

28 

Display backlighted but blank 


GO to Pinpoint Test SB 

29 

Display not illuminated 

► 

GO to Pinpoint Test TA 

!E9 

Display lit but too dim 

► 

GO to Pinpoint Test TA 

31 

Display scrambled, segments half lit (ghost segments), segments 
blink or missing, display incorrect all the time 

► 

GO to Pinpoint Test SC 

32 

Display stuck with all segments on 

► 

GO to Pinpoint Test SC 

33 

Speedometer and odometer will not switch between English (mph, 
miles) and metric (km/h, km) 

► 

GO to Pinpoint Test SD 

34 

No beep when buttons pushed 

► 

GO to Pinpoint Test SE 

35 

Module does not respond to buttons 

► 

GO to Pinpoint Test SA 

SPEEDOMETER DIAGNOSIS GUIDE 

36 

Reads 0 mph (km/h) at all speeds when vehicle in motion 

► 

GO to Pinpoint Test SF 

37 

Speedometer reads constantly too high or too low 

► 

GO to Pinpoint Test SG 

38 

Speed indication jumps up and down erratically 

► 

GO to Pinpoint Test SH 

ODOMETER DIAGNOSIS GUIDE 

39 

Display reads “Error” 

► 

GO to Pinpoint Test SJ 

40 

Display has “S” illuminated 

► 

GO to Pinpoint Test SK 

41 

Odometer does not accumulate mileage, or counts 10 miles and 
jumps back 10 miles 

► 

GO to Pinpoint Test SL 

42 

Odometer reading incorrect, increases or decreases a large amount ^ 

GO to Pinpoint Test SM 

43 

Mileage constantly reads too high or too low 

► 

GO to Pinpoint Test SN 

TRIP ODOMETER DIAGNOSIS GUIDE 

44 

Symptoms same as regular odometer 

► 

GO to Odometer Diagnosis 

45 

Can not call up trip odometer, only regular odo displayed 

► 

GO to Pinpoint Test SP 

46 

Trip odometer will not reset 

► 

GO to Pinpoint Test SQ 


CK6924-2A 
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DIAGNOSIS (Continued) 


TEST TA 

MODULE DISPLAY WOT ILLUMINATED, TOO PHI OR TOTALLY BLACK 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TA1 

CHECK OTHER DISPLAYS 




• Turn ignition to RUN. 

• Check for back lighting of speedo/odo and tach/ 
multigauge modules. 

Other modules (OK) ^ 

light property y 

REPLACE burned out 
bulbs. Refer to halogen 
bulb warning. 



Other modules (ofy ► 

too dim or black 

GO to TA2. 

TA2 

CHECK MODULE ILLUMINATION IN RUN AND 

WITH HEADLAMPS ON 




• Turn ignition to RUN. 

• Check for display back lighting. 

Does not light in RUN ► 
or with headlamps On 

GO to TA3. 


• Turn ignition off. 

• Turn headlamps on. 

Illuminated in RUN but ^ 
not with headlamps 

GO to TA4. 


• Move dimmer control to maximum brightness. 

• Check for display back lighting. 

Illuminated with ^ 

headlamps but not in 

RUN 

GO to TA3. 



Illuminated but too dim ^ 

GO to TA6. 

TA3 

CHECK FOR POWER TO BULBS (RUN) 




• Disconnect ground cable to battery. 

• Remove cluster and reconnect harness. 

• Reconnect battery cable. 

Greater than 10 V ^ 

SERVICE illumination 
ground for open circuit 
(Pin 6A). Circuit 57. 


• Turn ignition to RUN. 

• Measure voltage to bulbs, between Pins 4A and 6A. 

Less than 10 V ^ 

SERVICE RUN 
illumination circuits, 
fuses, or relay. 

TA4 

CHECK FOR POWER TO BULBS 
(HEADLAMPS ON) 




• Disconnect ground cable to battery. 

• Remove cluster and reconnect harness. 

• Reconnect battery cable. 

Greater than 10 V ^ 

SERVICE illumination 
ground for open circuit 
(Pin 6A) Circuit 57. 


• Turn headlamps on and move dimmer to maximum 
brightness. 

Less than 10 V ^ 

GO to TA5. 


• Measure voltage to bulbs, between Pins 4A and 6A. 



TA5 

CHECK GENERAL CLUSTER ILLUMINATION 
(HEADLIGHTS ON) 




• Turn headlamps on and move dimmer to maximum 
brightness. 

• Is general illumination on? 


SERVICE illumination 
relay and connecting 
circuits, Circuit 434, 57 
and 19. 



0P 

SERVICE dimmer 
circuits or fuse, Circuit 

195. 


CK6925-2A 
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DIAGNOSIS (Continued) 


TEST TA 

MODULE DISPLAY WOT ILLUMINATED, TOO DIM OR TOTALLY BLACK (Cont’d.) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TA6 CHECK DISPLAY ILLUMINATION BULBS 

Ail bulbs (OK) ^ 

One or both bulbs ► 

burned out or 
blackened 

GO to TA7. 

REPLACE burned out 
bulb. Refer to halogen 
bulb warning. 

• Disconnect ground cable to battery. 

• Remove cluster and reconnect harness. 

• Reconnect battery cable and turn ignition to RUN. 

• Check bulbs for burned out filaments. 

TA7 j CHECK FOR CORRECT BULB TYPE 


GO to TA3, RUN or 

TA4, headlamps on. 

REPLACE with correct 
bulb. Refer to halogen 
bulb warning. 

• Disconnect ground cable to battery. 

• Remove cluster. 

• Check for correct bulb type, refer to halogen bulb 
warning. 


CK6926-2A 
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DIAGNOSIS (Continued) 


TEST TB 

TACH/MULTIGAUGE MODULE DISPLAY BLANK (BUT BACK LIGHTED) 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

TBO 

VERIFY CONDITION 




• Turn ignition to RUN. 

Display back lighted ^ 

but blank 

GO to TB1. 

TB1 

CHECK OTHER MODULES 





• Turn ignition to RUN. 


EBB 

GO to TB2. 


• Verify that speedo/odo functioning. 


ESC 

GO to TB4. 

TB2 

| CHECK VOLTAGE TO TACH/MULTIGAUGE 


■ 



• Disconnect ground cable to battery. 

Voltage 

fgyi 

GO to TB3. 


• Remove cluster and secure connector from shorting. 

• Reconnect battery cable. 

• Turn ignition to RUN. 

Voltage 

nu 

SERVICE Circuit 489 for 
open circuit from cluster 
to splice. 


• Check that voltage on Circuit 489 (Pin 1C) is equal 
to battery voltage (10 V minimum). 




TB3 

CHECK TACH/MULTIGAUGE GROUND 





• Check for continuity between Circuit 397 (Pin 2C) to 
battery ground cable. 


rzm 

n 

REPLACE tach/ 
multigauge module. 





SERVICE module 
ground for open circuit 
from cluster to ground. 

TB4 

| CHECK MODULE RUN FUSE CIRCUIT 489 


■ 



• Check for blown fuse in RUN Circuit 489. 

Fuse 

©► 

GO to TB2. 



Fuse 


GO to TB5. 

TB5 

| CHECK FOR SHORT IN CIRCUIT 489 





• Before replacing fuse: 

No short 


REPLACE fuse. 


• Turn ignition off. 

• Disconnect battery ground cable. 

• Connect ohmmeter from Circuit 489 side of fuse to 
ground. 

Short 


SERVICE Circuit 489 for 
shorts. 


CK6927-2A 
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13-01A-25 


Instrument Cluster, Electronic—Aerostar 


13-01A-25 


DIAGNOSIS (Continued) 


TEST TC 

DISPLAY SCRAMBLED, SEGMENTS HALF UT (GHOST SEGMENTS), SEGMENTS BUNK OR MISSING, 
DISPLAY INCORRECT ALL THE TIME, DISPLAY STUCK WITH ALL SEGMENTS ON. 


TEST STEP 


RESULT 


ACTION TO TAKE 


TCI 


OBSERVE PROVE OUT 


Turn ignition from OFF to RUN and observe the 
display prove out. 


All segments prove out 
normally (all on, then 
all off) 

Does not prove out ] 
normally 


GO to TC2. 


REPLACE gauge. 


TC2 ENTER SELF-TEST MODE 


• Place the English/Metric button in the English 
position (out). 

• Hold the GAUGE SELECT button in and then turn 
ignition from OFF to RUN. 

• Observe “zeros” on digital display and then release 
the GAUGE SELECT button. (Note that a tone will 
be heard while in test mode.) 

• If the display starts advancing in self-tests, the 
English/Metric switch was in the metric position. 
Place the English/Metric button in the English 
position and try again. 


Tach has 24 bars lit 
and one bar on 
multigauge lit 

Does not go into test 
mode (zeros did not 
appear or remains in 
normal operation 
mode) 

Any other display 
(normally eight bars on 
tach, one bar on 
multigauge, and a code 
on digital gauge) 


REPLACE tach/ 
multigauge module. 


GAUGE SELECT button 
not held down, button 
faulty. GO to Pinpoint 
Test SA. 


GO to TC3. 


TC3 | ADVANCE TO DISPLAY TEST 


• Enter test mode, Test Step TC2. 

• Advance to the display test portion of self-test by 
pressing the GAUGE SELECT button until this 
display appears. 


Display 

Display 


System OK. 

REPLACE tach/ 
multigauge module. 



CK6928-2C 

























13-01 A-28 


Instrument Cluster, Electronic—Aerostar 


13-01 A-26 


DIAGNOSIS (Continued) 


TEST TC 


DISPLAY SCRAMBLED, SEGMENTS HALF LIT (GHOST SEGMENTS), SEGMENTS BUNK OR MISSING, 



CK8814-2C 
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Instrument Cluster, Electronic—Aerostar 


13-01A-27 


DIAGNOSIS (Continued) 


TEST TD 

TACH ALWAYS INDICATES TOO HIGH OR TOO LOW 


TEST STEP RESULT 


VERIFY CONDITION 


• Make sure engine is operating properly and is not 
misfiring. 


TD1 ENTER TACH OPTION DISPLAY 



ACTION TO TAKE 


GO to TD1. 


• Place tach/multigauge module into tach option 
display mode as follows: 

— Depress and hold the gauge select button. 

— After about five seconds a beep will sound and 
the tach option display will appear. This display 
will remain as long as the button is held 
depressed. 


Gauge Select button not 
held down, button faulty. 
GO to Pinpoint Test SE. 

GO to TD2. 



RPM 

xOOO 

3 

2 X 

4 5 6 

i — 



l 

/tWLLONS 


/ 

1 -» 


o L 

1 « 




TYPICAL TACH OPTION 
DISPLAY 


TD2 CHECK TACH OPTION STRAPS 


• Note that the green tach bars will be aligned with 
one of the reference scale numbers. This number is 
multiplied by two, to obtain the number of cylinders 
the tach is configured for. 

EXAMPLE: 

Bars point to 2, Engine is: 

2x2 = 4 cylinder 

• Verify that the displayed tach option matches the 
vehicle engine type. 



REPLACE tach/ 
multigauge module. 

GO to TD3. 


CK6930-2C 


TEST TD 

TACH ALWAYS INDICATES TOO HIGH OR TOO LOW (Cont’d.) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

1 103 1 

CHECK TACH OPTION STRAP WIRING 


REPLACE tach/ 
multigauge module. 

SERVICE wiring to match 
table. 

• Disconnect ground cable to battery. 

• Remove cluster. 

• Check Pins 9C and IOC for open or ground 
according to engine as follows: 

PIN 9C PIN IOC 

ENGINE (TACH 1) (TACH 2) 

4 cyl gnd open 

6 cyl open open 


CK8815-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-28 


DIAGNOSIS (Continued) 


TEST TE 

NO TACH INDICATION/TACH INDICATION ERRATIC 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TEO VERIFY CONDITION 

► 

GO to TE1. 

• Make sure engine is operating properly and is not 
misfiring. 

TE1 CHECK WIRING 

Less than 100 ohms ^ 

Greater than 100 ohms ^ 

REPLACE tach/ 
multigauge module. 
RECHECK operation. 

SERVICE wiring Circuit 

11 for open circuit. 

• Disconnect ground cable to battery. 

• Remove cluster. 

• Measure resistance between Pin 4C and coil. 

• Wiggle connections and wiring near coil to check for 
intermittents. 


CK6931-2A 


TEST TF 

FUEL GAUGE WILL NOT SWITCH BETWEEN ENGUSH (GALLONS) AND METRIC (LITERS) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TFO VERIFY CONDITION 

Gallons and liters ^ 

labels change and 
digital fuel numbers 
change 

No change ^ 

System OK. 

GO to TF1. 

e Turn ignition to RUN. 
e Press English/Metric button. 

TF1 CHECK OTHER READOUTS 

No change ^ 

Changes with English/ ^ 
Metric button 

GO to Pinpoint Test 

SA2. 

GO to TF2. 

• Turn ignition to RUN. 

• Press English/Metric button. 

• Verify that speedometer/odometer module readouts 
change with English/Metric button. 

TF2 CHECK MODE THAT FUEL GAUGE IS STUCK IN 



e Press English/Metric button several times. 

Remains in English ^ 

GO to Pinpoint Test 

• Is fuel gauge stuck in English (gallons) or metric 

mode 

SA2. 

(liter)? 




Remains in metric ► 

REPLACE tach/ 


mode 

multigauge module. 


CK6932-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-29 


DIAGNOSIS (Continued) 


TEST TG 

CO DISPLAYED, ANALOG FUEL GAUGE LIGHTS TOP AND BOTTOM TWO BARS 


TEST STEP 

RESULT 

ACTION TO TAKE 

TGO 

VERIFY CONDITION 

CO displayed ^ 

GO to TGI. s' 

TGI 

CHECK FUEL SENDER WIRING AT SENDER 

CO displayed ^ 

CS displayed 

GO to TG3. 

GO to TG2. REMOVE 
jumper. 

• Disconnect ground cable to battery. 

• Lower fuel tank to gain access to fuel sender 
connector. 

• Unplug fuel sender connector. 

• Jumper variable resistance terminal and ground 
terminal of harness together. 

• Reconnect battery. 

• Turn ignition from OFF to RUN. 

• Check digital fuel display for CO or CS. 

TG2 CHECK SENDER 


INSPECT fuel sender 
wiring connector female ! 
terminals for flash or 
loose fit. SERVICE as 
required. * 

REPLACE sender. 

• Turn ignition off. 

• Measure the resistance of the fuel sender at the 
sender terminals. 

• Verify that the resistance is between 14 and 163 
ohms. 

TG3 CHECK FUEL SENDER WIRING AT CLUSTER 


REPLACE tach/ 
multigauge module. 

SERVICE fuel sender 
wiring for open circuit. 

• Disconnect ground cable to battery. 

• Remove cluster and secure connectors from 
shorting. 

• Jumper variable resistance terminal and ground 
terminal of harness together at sender. 

• Verify continuity between Pins 13C and 14C of 
cluster connector. 


CK6933-2A 
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13-01A-30 


DIAGNOSIS (Continued) 


TEST TH 

CS DISPLAYED, ANALOG FUEL GAUGE LIGHTS TOP AND BOTTOM TWO BARS 


| TEST STEP 

RESULT 

ACTION TO TAKE 

ca 

VERIFY CONDITION 

CS displayed ^ 

GO to TH1. 

TH1 

CHECK FUEL SENDER WIRING AT CLUSTER 


REPLACE tach/ 
multigauge module. 

Short exists in harness 
or sender. GO to TH2. 

• Disconnect ground cable to battery. 

• Remove cluster and secure connectors from 
shorting. 

• With an ohmmeter, measure resistance between 

Pins 13C and 14C (SIG GND) of harness. 

• Verify that the resistance is 14 ohms or greater 
(normally 14 to 163 ohms). 

TH2 CHECK FUEL SENDER WIRING 


REPLACE fuel sender. 

SERVICE wiring for 
short circuit. 

• Disconnect ground cable to battery. 

• Lower fuel tank to gain access to fuel sender 
connector. 

• Unplug connector to fuel sender. 

• Measure the resistance between Pins 13C and 14C 
(GND) of harness. 

• Verify that resistance is greater than 10,000 ohms. 


CK6934-2A 
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13-01A-31 


DIAGNOSIS (Continued) 


TEST TJ 

DOES NOT DISPLAY F WHEN TANK IS FULL 


TEST STEP RESULT 


TJO VERIFY CONDITION 


• Make sure that fuel tank is full. 

• Observe digital fuel gauge for F indication. 


TJ1 ENTER FUEL OPTION DISPLAY 


• Place tach/multigauge module into fuel option 
display mode as follows: 

— Depress and hold the GAUGE SELECT button. 

— After about five seconds, a beep will sound and 
the fuel option display will appear. This display 
will remain as long as the button is held 
depressed. 


RPM 

xtooo 2 


Displays F 
Displays a number 




ACTION TO TAKE 


System OK. 


r GALLONS 

I -I 
« ( 


TYPICAL FUEL 
OPTION DISPLAY 



TJ2 CHECK FUEL TANK OPTION STRAPS 


• The digital fuel gauge will be displaying the fuel tank 
capacity the gauge is configured for. 

e Verify that the displayed capacity matches that of 
the vehicle. 


TJ3 CHECK FUEL TANK STRAP WIRING 


• Disconnect ground cable to battery. 

• Remove cluster. 

• Check Pin 3C for open or short to ground according 
to fuel tank capacity as follows: 

TANK 

CAPACITY PIN 3C 
17 gallon tank open 

21 gallon tank grounded 


TJ4 CHECK FILLER NECK 


• Verify that correct filler neck is installed. 


GO to TJ1. 


GAUGE SELECT button 
not held down or button 
is faulty. Go to Pinpoint 
Test SA. 

GO to TJ2. 




GO to TJ4. 


GO to TJ3. 


REPLACE tach/multi¬ 
gauge module. 

SERVICE wiring to match 
table. 




REPLACE with correct 
filler neck. 


CK6935-2C 
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Instrument Cluster, Electronic—Aerostar 


13-01A-32 


DIAGNOSIS (Continued) 


TEST TJ 

DOES NOT DISPLAY F WHEN TANK IS FULL (Cont d.) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TJ5 CHECK FUEL SENDER 



• Disconnect ground cable to battery. 


GO to TJ6. 

• Lower fuel tank and remove fuel sender. 



• Measure the resistance of the sender. It should be: 

REPLACE fuel sender. 

—14 to 17 ohms at empty stop 



—156 to 163 ohms at full stop 



TJ6 SENDER AND TANK INSPECTION 



• Inspect sender for free movement in tank. Inspect 


REPLACE tach/ 

tank for any distortion. 


multigauge module. 


0 > 

SERVICE or REPLACE 


as required. 


CK6936-2A 


TEST TK 

DOES NOT DISPLAY E WHEN FUEL TANK IS EMPTY 


| TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TKO 

VERIFY CONDITION 

► 

GO to TK1. 

TK1 

CHECK FUEL SENDER 

: |£5F 

GO to TK2. 

REPLACE sender. 

• Disconnect ground cable to battery. 

• Lower the fuel tank to gain access to the fuel 
sender, and remove the sender. 

• Measure the resistance of the sender. It should be: 

—14 to 17 ohms at empty stop 

—156 to 163 ohms at full stop 

TK2 SENDER AND TANK INSPECTION 

K 2 

REPLACE tach/ I 

multigage module. 

SERVICE or REPUCE 
as required. 

• Inspect fuel tank for distortion. Inspect for free 
movement of sender in tank. 


CK6937-2A 
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13-01A-33 


DIAGNOSIS (Continued) 


TEST TL 

INACCURATE FUEL INDICATION 


TEST STEP 


ENTER FUEL OPTION DISPLAY 


• Place tach/multigauge module into fuel option 
display mode as follows: 

— Depress and hold the Gauge Select button. 

— After about five seconds a beep wilt sound and 
the fuel option display will appear. This display 
will remain as long as the button is held 
depressed. 


RPM 

xKJOO 2 


RESULT 




/ gallons 

I -I 
I « 


CHECK FUEL TANK OPTION STRAPS 


• The digital fuel gauge will be displaying the fuel tank 
capacity the gauge is configured for. 

• Verify that the displayed capacity matches that of 
the vehicle. 


CHECK FUEL TANK STRAP WIRING 


• Disconnect ground cable to battery. 

• Remove cluster. 

• Check Pin 3C for open or ground according to fuel 
tank capacity as follows: 

TANK 

CAPACITY PIN 3C 
17 gallon tank Open 

21 gallon tank Grounded 


TL4 CHECK FUEL GAUGE RESPONSE 


• Disconnect ground cable to battery. 

• Lower fuel tank to gain access to sender 
connections. 

• Connect a 33 ohm (± 1%) resistor in place of fuel 
sender. 

• Connect battery. 

• Turn ignition to RUN. 

• Fuel gauge should read 9 to 11 liters (2 to 3 
gallons). 



ACTION TO TAKE 


GAUGE SELECT button 
not held down or faulty 
button. Go to Pinpoint 
test SA. 


GO to TL2. 




GO to TL3. 


GO to TL4. 


REPLACE tach/ 
multigauge module. 

SERVICE wiring to match 
table. 



GO to TL6. Turn ignition 
OFF. 


GO to TL5. Turn ignition 
OFF. 


CK6938-2C 
























13-01A-34 _ Instrument Cluster, Electronic—Aerostar 13-01A-34 

DIAGNOSIS (Continued) 


TEST TL 

INACCURATE FUEL INDICATION (Cont’d.) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TL5 CHECK HARNESS RESISTANCE 

0 to 1 ohm ► 

Greater than 1 ohm ^ 

GO to TL6. 

SERVICE Circuit 29 as 
required. 

• Disconnect ground cable to battery. 

• Remove cluster and secure connectors from 
shorting. 

• Jumper sender connector. 

• Measure resistance between Pin 12A and 13A 
(GND). 

TL6 CHECK FUEL SENDER 

2 

GO to TL7. 

SERVICE or REPLACE 
fuel sender as required. 

• Disconnect ground cable to battery. 

• Check fuel sender for binding, sticking, etc. 

TL7 | CHECK FUEL TANK 


System OK. Fault 
caused by other vehicle 
system(s). 

REPLACE fuel tank. 

• Check fuel tank for dents, bulges or other damage. 


CK7502-2A 


TEST TM 

MULTIGAUGE DISPLAY BLINKING THERMOMETER SYMBOL AND LIGHTS TOP TWO AND BOTTOM TWO 

BARS OF MULTIGAUGE 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

EZ9 

VERIFY CONDITION 

► 

GO to TM1. 

TM1 

CHECK FOR TEMPERATURE SENDER SHORT 




• Unplug wire to temperature sender. 

• Turn ignition to RUN. 

IP 

■i 

REPLACE temperature 
sender. 


• Temperature gauge should indicate Cold with one 
bar lit. 

■■KU 

GO to TM2. 

TM2 

CHECK FOR SHORT IN WIRING 




• Disconnect ground cable to battery. 

• Unplug wire to temperature sender. 

Resistance greater ^ 

than 10,000 ohms 

REPLACE tach/ 
multigauge module. 


• Remove cluster. 

• Measure resistance between Pin 11C and Pin 14C 
(GND). 

Resistance less than ► 
10,000 ohms 

SERVICE wiring Circuit 

39 for shorts. 


CK6939-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-35 


DIAGNOSIS (Continued) 


TEST TN 

NO WARNING TONE WHEN THERMOMETER SYMBOL IS BUNKING 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TNO REVIEW QPERATlON/VERIFY CONDITION 

► 

GO to TNI. 

• The multigauge driver alert tone is not active until at 
least 600 rpm or valid oil pressure has been 
detected, (i.e. vehicle was started). 

• Tone generator module will not beep if another 
sound is being produced. 

• Driver alert only given for temperatures above 
normal band. 

TNI CHECK TONE GENERATOR 

©► 

System OK. 

GO to Pinpoint Test SE. 

• Turn ignition to RUN. 

• Press GAUGE SELECT button and listen for beep. 


CK6940-2A 


TEST TP 

TEMPERATURE GAUGE ALWAYS INDICATES COLD TEMPERATURE (ONE BAR LIT) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TP1 CHECK TEMPERATURE GAUGE WIRING 



• Unplug connector to temperature sender and 


GO to TP3. REMOVE 

connect a jumper in place of sender. 

Bun 

jumper. 

• Turn ignition to RUN. 



• Multigauge should give a short circuit indication. 


GO to TP2. 

(Blinking thermometer symbol and top two and 



bottom two bars of gauge lit.) 



TP2 CHECK WIRING AT CLUSTER 



• Disconnect ground cable to battery. 

«HBnBsfcBn 

REPLACE tach/ 

• Remove cluster. 

multigauge module. 

• Connect jumper in place of temperature sender. 


SERVICE wiring Circuit 

• Verify continuity between Pins 11C and 14C of 

39 and/or temperature 

harness. 


sender ground line for 



open circuit. 

TP3 CHECK SENDER 



• Warm up engine to normal operating temperature. 

Resistance less than ► 

REPLACE tach/ 

• Measure resistance of temperature sender. 

8,000 ohms 

multigauge module. 


Resistance greater ^ 

GO to TP4. 


than 8,000 ohms 


TP4 CHECK COOLING SYSTEM 



• Check thermostat, coolant level, etc. for proper 


REPLACE temperature 

operation. 

sender. 



SERVICE cooling 


Mi 

system as required. 


CK6941-2A 
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13-01A-36 


DIAGNOSIS (Continued) 


TEST TQ 

MULTIGAUGE DISPLAYS BUNKING OIL CAN SYMBOL AND LIGHTS TOP TWO AND 
BOTTOM TWO BARS OF MULTIGAUGE 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TOO 

VERIFY CONDITION 

► 

GO to TQ1. 

TQ1 

CHECK FOR OIL PRESSURE SENDER SHORT 




• Unplug wire to oil pressure sender. 

• Turn ignition to RUN. 

||P 

REPLACE oil pressure 
sender. 


• Oil pressure gauge should indicate Low oil pressure 
with one bar lit. 


GO to TQ2. 

TQ2 

CHECK FOR SHORT IN WIRING 




• Disconnect ground cable to battery. 

• Unplug wire to oil pressure sender. 

Resistance greater ^ 

than 10,000 ohms 

REPLACE tach/ 
multigauge module. 


• Remove cluster. 

• Measure resistance between Pin 12 and 14C (GND). 

Resistance less than ^ 
10,000 ohms 

SERVICE wiring Circuit 

31 for shorts. 


CK6942-2B 


TEST TR 

NO WARNING TONE WHEN OIL CAN SYMBOL IS BLINKING 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TR0 | REVIEW OPERATION/VERIFY CONDITION 

► 

GO to TR1. 

• The multigauge driver alert tone is not active until at 
least 600 rpm or valid oil pressure has been 
detected (i.e. vehicle was started). 

v • Tone generator module will not beep if another 

sound is being produced. 

TR1 CHECK TONE GENERATOR 

©► 

System OK. 

GO to Pinpoint Test SE. 

• Turn ignition to RUN. 

• Press GAUGE SELECT button and listen for beep. 


CK6943-2A 
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13-01A-37 


DIAGNOSIS (Continued) 


TEST TS 

OIL PRESSURE GAUGE ALWAYS INDICATES LOW OIL PRESSURE AND GIVES DRIVER ALERT 

OIL PRESSURE INDICATION ERRATIC 


TEST STEP 

RESULT ► 

ACTION TO TAKE 

TSO VERIFY CONDITION 

► 

GO to TS1. 

• Verify that engine is not low on oil and that oil 
pressure is OK. 

TS1 | CHECK OIL PRESSURE GAUGE WIRING 

1 |sTj1 

GO to TS3. REMOVE 
jumper. 

GO to TS2. REMOVE 
jumper. 

• Unplug wire to oil pressure sender and connect a 
jumper from wire to battery ground. 

• Turn ignition to RUN. 

• Multigauge should give a short circuit indication 
when oil pressure gauge is called up. (Blinking oil 
can symbol and top two and bottom two bars lit). 

TS2 | CHECK WIRING AT CLUSTER 

ISH 

GO to TS3. 

SERVICE wiring Circuit 

31 for open circuit. 

• Disconnect ground cable to battery. 

• Remove cluster. 

• Verify continuity between Pin 12C of harness and 
wire to oil pressure sender. 

TS3 | CHECK SENDER 


GO to TS4. 

REPLACE oil pressure 
sender. 

• Secure any unplugged connectors from shorting. 

• Unplug wire to oil pressure sender. 

• Reconnect battery and start vehicle without revving 
engine. 

• Measure resistance of oil pressure sender using an 
engine ground. 

• Next, monitor the oil pressure sender resistance as 
the engine is gradually revved up and down. 

• The resistance should always be from 9 to 40 
ohms. 

TS4 | CHECK ENGINE GROUND 

0 to 1 ohm ^ 

Greater than 1 ohm ^ 

REPLACE tach/ 
multigauge module. 

SERVICE engine 
ground for loose or 
corroded connections. 

• Disconnect ground cable to battery. 

• Measure resistance between oil pressure sender 
case and ground cable to battery. 


CK6944-2B 
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13-01A-38 


DIAGNOSIS (Continued) 


TEST TT 

VOLTS GAUGE DOES NOT GIVE “NO CHARGE” ALERT (BUNKING BATTERY SYMBOL) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TTO j VERIFY CONDITION 

Blinking ^ 

Not Blinking ^ 

System OK. 

GO to m. 

• Turn ignition to RUN but do not start engine. 

• Call up volts gauge and check for blinking battery 
symbol. 

TT1 | CHECK VOLTS GAUGE 


SERVICE voltage 
regulator. 

GO to TT2. 

• Jumper 1 terminal of voltage regulator to ground. 

• Verify that volts gauge has blinking battery symbol. 

TT2 | CHECK WIRING TO CLUSTER 

©► 

REPLACE tach/ 
multigauge module. 

SERVICE wiring Circuit 
904 for open circuit. 

• Unplug connector to voltage regulator. 

• Turn ignition to RUN. 

• The voltage 1 terminal of connector should equal 
battery voltage. 


CK6945-2A 
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13-01A-39 


DIAGNOSIS (Continued) 


TEST TU 

TEMPERATURE GAUGE DIAGNOSTICS 
READS OUT OF NORMAL BAND DURING NORMAL DRIVING CONDITIONS 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

TUO 

VERIFY THE CONDITION 

► 

GO to TUI. 

TUI 

CHECK COOLANT SYSTEM 





► 

REFER to engine 
coolant service 
procedures. 




GO to TU2. 




SERVICE as required. 

TU2 

CHECK SENSOR ACCURACY 




• Disconnect the temperature sensor harness 
connector from the temperature sensor. 


GO to TU3. 

■ 


• Measure the resistance of the temperature sensor. 

• Verify the resistance is between 1200 and 6000 
ohms, with engine at normal operating temperature. 


REPLACE temperature 
sensor. 

TU3 

CHECK GAUGE ACCURACY 




• Reconnect the temperature sensor connector to the 
sensor. 




• Turn ignition key to RUN or ACC. 




• Verify the gauge reading for the sensor resistance 
measured on step — 2 



Gauge 

Temp. Bars Coolant 

Reading Sensor Resistance Temp. 


System OK. 

1 11K or Greater ON 

2 6K-13K 120°F 

3 3.8K-6.5K 150°F 

4 1.6K-4.0K 180°F 

5 1.3K-1.7K 230°F 

6 1.1K-1.4K 240°F 

7 970 ohms-1.2K 250°F 

8 550 ohms-1.OK 260°F 

NOTE: K=1000 ohms or 1 kilo-ohm 

■ 

GO to TU4. 

TU4 

CHECK SENSOR WIRING 




• Remove the electronic cluster assembly. 

• Measure the resistance between terminal 14C 
(GND) and 11C temp sense. 


SERVICE sensor wiring 
for poor connection, 
corrosion, etc. 


• Verify that the sensor resistance reading is within 

10 ohms of the reading measured in TU2. 

■:v'. |@n 

REPLACE tach/ 
muitigauge module. 


CK8816-2C 
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13-01A-40 


DIAGNOSIS (Continued) 


TEST SA 

MODULE DOES NOT RESPOND TO BUTTONS 


| TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SAO 

VERIFY CONDITION 

Button beeps, but ^ 

module display 
does not respond. 

Button does not beep ^ 

REPLACE electronic 
module that button is 
wired to. 

GO to SA2. 

SA1 

CHECK FOR BUTTON BEEP 

• Turn ignition to RUN. 

• Press problem button and listen for beep. 

• The buttons are wired to the modules as follows: 

Wire Color Button Module 

White Gauge Select Tach/Multigauge 

Orange Expand Fuel Tach/Multigauge 

Purple Trip Dist Speedo/Odo 

Yellow Trip Reset Speedo/Odo 

Brown English/Metric Speedo/Odo 

SA2 CHECK BUTTON SWITCH OPERATION 


GO to SA3. 

REPLACE switch 
module assembly. 

• Unplug connector from switch module to vehicle 
wiring harness. 

• Measure the resistance between colored wire of 
problem button harness (Refer to chart, Step SA1) 
and black wire. 

• Press and hold button down and measure again. 

• The resistance should be as follows: 

— Greater than 10,000 ohms for switch out. 

— Less than 10 ohms for switch pushed down. 

| SA3 

CHECK SWITCH TO CLUSTER CONTINUITY 


GO to SA4. 

REPAIR problem Circuit 
for open Circuit. 

• Disconnect ground cable to battery. 

• Remove cluster 

• Verify continuity between mating switch module 
connector and cluster connectors for problem 
button circuit. 

SA4 CHECK GROUND CONTINUITY 


REPLACE electronic 
module that button is 
wired to. 

REPAIR ground Circuit 
397 for open Circuit. 

• Verify continuity of switch module ground between 
mating switch module connector and cluster 
connectors (Pins 14B and 14C to black wire with 
white stripe at switch connector). 


CK6946-2A 


























13-01A-41 


Instrument Cluster, Electronic—Aerostar 


13-01A-41 


DIAGNOSIS (Continued) 


TEST SB 

SPEEDOMETER/ODOMETER MODULE DISPLAY BLANK (BUT BACK LIGHTED) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SBO | VERIFY CONDITION 

Display back lighted ► 

but blank 

GO to SB1. 

• Turn ignition to RUN. 

SB1 CHECK OTHER MODULES 

1 

GO to SB2. 

GO to SB5. 

• Turn ignition to RUN. 

• Verify that tach/multigauge is functioning. 

SB2 CHECK VOLTAGE TO SPEEDO/ODO 



• Disconnect ground cable to battery. 

• Remove cluster and secure connector from shorting. 

• Reconnect battery cable. 

• Turn ignition to RUN. 

• Check that voltage on Circuit 489 (Pin 14A) and 

Circuit 54 (Pin 17B) is equal to battery voltage (10 V 
minimum). 

GO to SB3. 

SERVICE Circuit 489 
and/or 54 open circuit 
from cluster. 

SB3 CHECK BATTERY VOLTAGE TO SPEEDO/ODO 

mi 


• Disconnect ground cable to battery. 

• Remove cluster and secure connectors from 
shorting. 

• Reconnect battery cable. 

• Check that voltage on Circuit 54 (Pin 13B) is equal 
to battery voltage (10 V minimum). 

GO to SB4. 

SERVICE Circuit 54 for 
open circuit. 

SB4 | CHECK SPEEDO/ODO GROUND 

.V iSlfl 

REPLACE Speedo/odo 
module*. 

SERVICE module 
ground for open circuit 
from cluster to ground. 

• Check for continuity between Circuit 397 (Pin 14B) 
to battery ground cable. 

SB5 CHECK MODULE RUN FUSE CIRCUIT 489 

Fuse (OK) ^ 

Fuse (gfy ^ 

GO to SB2. 

GO to SB6. 

• Check for blown fuse in RUN Circuit 489 and/or 
battery Circuit 54. 

SB6 J CHECK FOR SHORT IN CIRCUIT 489 AND/OR 54 

No short ^ 

Short ^ 

REPLACE fuse. 

SERVICE circuit for 
shorts. 

Before replacing fuse: J 

• Turn ignition off. 

• Disconnect battery ground cable. 

• Check for short from Circuit 489 or Circuit 54 side of 
fuse to ground. 


•Affix odometer sticker to door pillar. 


CK6947-2A 


































13-01A-42 


Instrument Cluster, Electronic—Aerostar 


13-01A-42 


DIAGNOSIS (Continued) 

TEST SC 

SPEEDOMETER/ODOMETER DISPLAY SCRAMBLED, SEGMENTS MISSING OR HALF LIT (GHOST SEGMENTS), 
SEGMENTS ERRATIC OR BUNKING, DISPLAY INCORRECT ALL THE TIME. 

DISPLAY STUCK WITH ALL SEGMENTS ON 


TEST STEP 


SCI OBSERVE DISPLAY PROVE OUT 


RESULT 


ACTION TO TAKE 


• Turn ignition from OFF to RUN and observe the 
display prove out. 

— All segments on (correct prove out): 


f km/h MPH M 


I o o 

I u u 


All segments prove out 
(all on, then all off) 
normally 

Segments missing, 
segments not turning 
off, no prove out 


GO to SC2. 


REPLACE speedo/odo 
module*. 


1 o o o o o : 

t <_t »„• IJ 


Sample incorrect display (segments missing or 
half lit, no prove out). 



ENTER SELF-TEST MODE 


• Place the English/Metric button in the English 
position. 

• Hold the TRIP RESET button in and then turn 
ignition from OFF to RUN. 

• Observe “zeros" on the display and then release the 
TRIP RESET button. (Note that a tone will be heard 
while in test mode.) 



• If the display starts advancing in self tests, the 
English/Metric switch was in the metric position. Put 
the English/Metric switch in the English position and 
try again. 


‘Affix odometer sticker to door pillar. 


Display reads F on 
speed ones digit 

Does not go into test 
mode (zeros did not 
appear or remains in 
normal operation 
mode) 

Any other display 
(normally a 1 on 
odometer tenths digit, 
one or two other code 
numbers or symbols on 
the odo, and a P on 
the speedo ones digit 
will be displayed when 
first entering test 
mode) 


REPLACE speedo/odo 
module*. 


TRIP RESET button was 
not held down, button 
faulty. Go to Pinpoint 
Test SA. 


GO to SC3. 


CK6948-2A 




















13-01A-43 


Instrument Cluster, Electronic—Aerostar 


13-01A-43 


DIAGNOSIS (Continued) 


TEST SC 

SPEEDO/ODO DISPLAY SCRAMBLED, SEGMENTS MISSING OR HALF LIT (GHOST SEGMENTS), 
SEGMENTS ERRATIC OR BLINKING, DISPLAY INCORRECT ALL THE TIME. 

DISPLAY STUCK WITH ALL SEGMENTS ON (Cont’d.)_ 


TEST STEP 


RESULT 


ACTION TO TAKE 


SC3 


ADVANCE TO DISPLAY TEST 


• Enter test mode, Test Step SC2. 

• Advance to the display test portion of the self test 
by pressing the TRIP RESET button until all zeros 
appear on the full digits, ones appear on the half 
digits, and all the labels and symbols are on. 



• Inspect the display for problems as the display is 
advanced to the next step by pressing the TRIP 
RESET button. 

• The display will advance to all ones with the labels 
and symbols off and then twos with the labels and 
symbols on, etc. until all the segments are on. 



The last display step will turn all segments off. 


Display 

Display 


OK)^ 

► 


System OK 

REPLACE speedo/odo 
module*. 


‘Affix odometer sticker to door pillar. 


CK6949-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-44 


DIAGNOSIS (Continued) 


TEST SO 

SPEEDOMETER AND ODOMETER WILL NOT SWITCH BETWEEN ENGLISH (MPH, MILES) AND METRIC (KM/H, KM) 


f TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SDO 

VERIFY CONDITION 




• Turn ignition to RUN. 

• Press English/Metric button. 

English and metric ► 

labels change and 
odometer (and speedo 
if number other than 
zero displayed) 
numbers change 

System OK. 



No change ^ 

GO to SD1. 

SD1 

CHECK MODE THAT SPEEDO/ODO IS STUCK IN 




• Press English/Metric button several times. 

Remains in English ^ 

GO to SD2. 


• Is speedo/odo stuck in English or Metric? 

mode 




Remains in Metric ^ 

mode 

REPLACE speedo/odo 
module*. 

SD2 

CHECK ENGLISH/METRIC SWITCH WIRING 
CONTINUITY 




• Unplug connector at push button switches. 


GO to SD3. 


• Measure resistance between brown wire and black/ 
white stripe wire (ground) of connector to switches. 
Push the English/Metric button and measure again. 


REPLACE switch 
assembly. 


• The resistance should be: 

— Less than 10 ohms with button depressed. 

— Greater than 1,000 ohms with button released. 




CHECK ENGLISH/METRIC SWITCH WIRING 
CONTINUITY 




• Disconnect ground to battery. 

• Remove cluster. 

Yes ® ► 

REPLACE speedo/odo 
module*. 


• Check for continuity between switch module 
connector and cluster Pin 5B Circuit 273. 

No Continuity ^ 

SERVICE wiring Circuit 

273 for open Circuit. 


'Affix odometer sticker to door pillar. CK6950-2A 






















13-01A-45 


Instrument Cluster, Electronic—Aerostar 


13-01A-45 


DIAGNOSIS (Continued) 


TEST SE 

NO BEEP WHEN BUTTONS PUSHED OR WHEN A DRIVER ALERT IS GIVEN 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

SEO 

VERIFY CONDITION 

1 ► 

GO to SE1. 

SE1 

REVIEW OPERATION 





• TRIP RESET button does not beep or reset trip 
odometer unless the trip odometer is displayed. 

No beeps from any ^ 

button 

GO to SE2. 


• The multigauge driver alert tone is not active until 
at least 600 rpm OR valid oil pressure has been 
detected. 

All buttons beep 

► 

System OK. 


• Tone generator module will not beep if another 
sound is being produced. 

Some buttons beep ^ 

Tone generator OK. 

GO to SE4. 


• Turn ignition to RUN. 





• Press each of the following buttons and listen for 
beep. 





GAUGE SELECT 

EXPAND FUEL 

ENGLISH/METRIC 

TRIP DIST 

TRIP RESET 




SE2 

CHECK TONE GENERATOR MODULE 




• Check for fasten seat belt reminder chime or the 
key left in ignition reminder chime. 


©► 

GO to SE3. 

SERVICE tone generator 
module. 

SE3 

CHECK WIRING CIRCUIT 183 





• Disconnect ground cable of battery. 

• Remove cluster and secure connectors from 
shorting. 


i 

REPLACE tach/ 
multigauge module. GO 
to SE1 and recheck. 


• Reconnect battery cable. 

• Turn ignition to RUN and wait for the fasten 
seat belt reminder chime to end. 

• Jumper Pin 2B to ground and listen for tone. 

• Next, jumper Pin 6C to ground and listen for tone. 


BSP 

a 

SERVICE wiring Circuit 
183 for opens, CHECK 
for correct tone 
generator module part 
number or operation. 

SE4 

IDENTIFY BUTTONS NOT BEEPING 





• From Step SE1 identify which button groups do not 
beep. 

ENGLISH/METRIC 
TRIP DIST 

TRIP RESET 

► 

GO to SE5. 



GAUGE SELECT 
EXPAND FUEL 

► 

GO to SE6. 


CK8626-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-46 


DIAGNOSIS (Continued) 


TEST SE 

NO BEEP WHEN BUTTONS PUSHED, DRiVER ALERT IS GIVEN (Cont’d.) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SE5 

CHECK SPEEDO/ODO MODULE WIRING CIRCUIT 
183 




e Disconnect ground cable to battery. 

• Remove cluster and secure connectors from 

lil'jj 

REPLACE speedo/odo 
module*. 


shorting. 

• Reconnect battery cable. 


SERVICE wiring Circuit 

183 between Pin 2B and 


• Turn ignition to RUN and wait for the fasten seat 


tone generator for 


belt reminder chime to end. 


opens. 


• Jumper Pin 2B to ground and listen for tone. 



SE6 

CHECK TACH/MULTIGAUGE WIRING CIRCUIT 183 




• Disconnect ground cable to battery. 


REPLACE tach/ 


• Remove cluster and secure connector from shorting. 

multigauge module. 


• Reconnect battery cable. 


SERVICE wiring Circuit 


• Turn ignition to RUN and wait for the fasten seat 

183 between Pin 6C and 


belt reminder chime to end. 


tone generator for 
opens. 


• Jumper Pin 6C to ground and listen for tone. 

■ 


* Affix odometer sticker to door pillar. CK8627-2B 
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Instrument Cluster, Electronic—Aerostar 


13-01A-47 


DIAGNOSIS (Continued) 


TEST SF 

SPEEDO READS 0 MPH (km/h) AT ALL SPEEDS WHEN VEHICLE IN MOTION 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SFO 

VERIFY CONDITION 

► 

GOtoSFI. 

SF1 

VERIFY DISPLAY PROVEOUT 

©► 

GO to SF2. 

REPLACE speedo/odo 
module*. 

• Turn ignition to RUN. 

• Observe display proveout (all segments On, then 

Off, and then normal display). 

| SF2 

CHECK ODOMETER 

©► 

GO to SF3. 

REPLACE speedo/odo 
module*. 

• Verify that odometer advances when vehicle is 
driven forward. 

SF3 | CHECK SPEED CONTROL 


GO to SF8. : 

GO to SF4. 

• Test drive vehicle and check operation of speed 
control. 

SF4 | CHECK WIRING TO SPEED SENSOR 


GO to SF5. 

SERVICE wiring Circuit 
150, speed control, 
cluster for shorts. 

• Disconnect connector to speed sensor. 

• Using an ohmmeter, measure the resistance 
between the two wires in the harness to the speed 
sensor. 

• Resistance should be greater than 500 ohms. 

SF5 

CHECK SPEED SENSOR RESISTANCE 


GO to SFS. 

REPLACE speed 
sensor. CHECK 
speedometer operation. 

• Using an ohmmeter, check resistance of speed 
sensor. 

• Resistance should be 200 to 230 ohms. 

SFS | CHECK DRIVEN GEAR AND RETAINER CLIP 

©► 

GO to SF7. 

REPLACE with proper 
gear and/or dip. 

• Disconnect speed sensor from transmission. Verify 
presence of driven gear with ail teeth in good 
condition and the presence of retainer dip. 

SF7 | CHECK DRIVE GEAR ON TRANSMISSION 

©► 

GO to SF8. 

SERVICE transmission 
gear. 

• Verify presence of drive gear on transmission output 
shaft. 


CK8628-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-48 


DIAGNOSIS (Continued) 

TEST SF 


SPEEDOMETER READS 0 MPH (km/h) AT ALL SPEEDS WHEN VEHICLE IN MOTION (Cont’d.) 


TEST STEP 

RESULT 

ACTION TO TAKE 

SF8 CHECK WIRING TO CLUSTER 



e Reconnect speed sensor wiring. 


REPLACE speedo/odo 

e Disconnect ground cable to battery. 

module*. 

e Remove duster. 


SERVICE connectors/ 

e Using an ohmmeter, check resistance between Pin 


wiring from cluster to 

3B and 14B (ground) of connector. 


speed sensor Circuit 

e Resistance should be 160 to 230 ohms. 


150. CHECK 
speedometer operation. 


‘Affix odometer sticker to door pillar. CK8629-2A 


TEST SG 

SPEEDOMETER READS CONSTANTLY TOO HIGH OR LOW 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 


VERIFY THE CONDITION 

► 

GO to SGI. 

SGI 

CHECK ODOMETER ACCURACY 


System OK. 

GO to SG2. 

• Over a known distance, compare the odometer 
reading with the distance traveled. 

SG2 | CHECK SPEED SENSOR DRIVE GEAR 

©► 

GO to SG3. 

INSTALL correct gear 
with retaining clip. 

• Remove speed sensor from transmission and verify 
that correct drive gear is installed for vehicle 
transmission/axle/tire combination. 

SG3 

CHECK DRIVE GEAR ON TRANSMISSION OUTPUT 
SHAFT 


REPLACE speedo/odo 
module*. 

INSTALL correct shaft/ 
gear. 

• Check that correct drive gear is installed on 
transmission output shaft. 


‘Affix odometer sticker to door pillar. CK8630-2A 




























13-01A-49 


Instrument Cluster, Electronic—Aerostar 


13-Q1A-49 


DIAGNOSIS (Continued) 


TEST SH 

SPEED INDICATION JUMPS UP AND DOWN ERRATICALLY 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SHO 

VERIFY CONDITION 


GO to SHI. 

SHI 

CHECK SPEED SENSOR DRIVE GEAR 

s 



e Remove speed sensor from transmission. 


GO to SH2. 


e Check that all gear teeth are in good condition, 
retainer clip is installed and gear does not slip on 
shaft. 


REPLACE drive gear 
and/or retaining clip. 

SH2 

CHECK WIRING TO SPEED SENSOR 




e Disconnect connector to speed sensor. 


GO to SH3. 


e Using an ohmmeter, check for intermittent 
resistance between the two wires in the harness to 
the speed sensor. 

• Resistance should be greater than 500 ohms. 


SERVICE wiring Circuit 
150, speed control, 
cluster for intermittent 
shorts or opens. CHECK 
speedometer operation. 

SH3 

CHECK SPEED SENSOR RESISTANCE 




• Using an ohmmeter, check for intermittent 
resistance of speed sensor. 


GO to SH4. 


• Resistance should be 200 to 230 ohms. 


REPLACE speed 
sensor. CHECK 
speedometer operation. 

SH4 

CHECK WIRING TO CLUSTER 




• Reconnect speed sensor wiring. 

• Disconnect ground cable to battery. 


REPLACE speedo/odo 
module*. 


• Remove cluster. 

• Using an ohmmeter, check for intermittent 
resistance between Pin 3B and 14B (ground) of 
connector. 


SERVICE connectors/ 
wiring from cluster to 
speed sensor, Circuit 

150. CHECK 
speedometer operation. 


‘Affix odometer sticker to door pillar. CK8631-2A 


TEST SJ 


ODOMETER DISPLAY READS “Error” 



CK8632-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-50 


DIAGNOSIS (Continued) 


TEST SK 

DISPLAY HAS “S” ILLUMINATED 


TEST STEP RESULT 


ACTION TO TAKE 


SKO I VERIFY CONDITION 



SERVICE S 

is illuminated 


DETERMINE IF SPEEDO/ODO MODULE IS 
ORIGINAL 


• Check for mileage sticker on door pillar. 

• Check option code as follows. 

• Place module in test mode as follows: 

— Hold the TRIP RESET button in and then turn 
ignition from OFF to ON. 

— Observe “zeros" on display and then release the 
TRIP RESET button. 



— Note option code number displayed on tens digit 
of odometer. 


NOTE: Numbers 
appearing in 
this area have v 
no bearing on 
test result. 



OPTION 

CODE 

LOCATION 


Speedo/odo module is original or replacement as 
follows: 

— Option code 6, 7, E, or blank: Original 

— Option code 2, 3, r, or o: Replacement 




DISPLAY faulty. 
REPLACE speedo/odo 
module. Affix sticker with 
original mileage to door 
pillar. S should be 
illuminated and 
odometer should indicate 
zero miles. 

System OK. 


CK8633-2A 
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Instrument Cluster, Electronic—Aerostar 13-01A-51 


DIAGNOSIS (Continued) 


TEST SL 

ODOMETER DOES NOT ACCUMULATE MILEAGE, OR COUNTS 10 MILES AND JUMPS SACK 10 MILES 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SLO VERIFY CONDITION 



• Drive vehicle and check odometer operation. 

Odometer will not ^ 

GO to SL1. 


accumulate 



Odometer accumulates ^ 

REPLACE speedo/odo 


10 miles, then loses 10 

module. Affix odometer 


miles 

sticker to door pillar. 

SL1 VERIFY SPEEDOMETER 



• Verify that speedometer works property. 

smmmm 

REPLACE speedo/odo 


module. Affix odometer 



sticker to door pillar. 



GO to Pinpoint Test SF. 


CK8634-2A 
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Instrument Cluster, Electronic—Aerostar 


13-01A-52 


DIAGNOSIS (Continued) 


TEST SM 

ODOMETER READING INCORRECT, INCREASES OR DECREASES A LARGE AMOUNT 


TEST STEP | RESULT ACTION TO TAKE 


SMI CHECK COMPUTER CHIP (SELF-TEST) 


• Hold TRIP RESET button in and then turn ignition 
from OFF to RUN. 

• Observe “zeros” on display and then release the 
TRIP RESET button. 



NOTE: Numbers appearing in this area have 
no bearing on test result. 

• Test one (micro check), as indicated by the I on 
the tenths digit of the odometer, should pass by 
displaying a P on the speedo ones digit and 
sounding a constant “pass” tone. 


CHECK ODOMETER MEMORY (SELF-TEST) 


• Advance from test one in Step SMI to odometer 
memory test by successively pressing the TRIP 
RESET button until test “5” is displayed. 

• Test passes if a “P” is displayed on speedo ones 
digit and a “pass” tone is heard. 



SM3 CHECK SPEEDOMETER 


• Check speedometer for correct operation. 

• Go to Pinpoint Tests SH, SG. 


'Affix odometer sticker to door pillar. 


GO to SM2. 

REPLACE speedo/odo 
module*. 



GO to SM3. 

REPLACE speedo/odo 
module*. 


REPLACE speedo/odo 
module*. 

GO to Pinpoint Test SH. 


CK8635-2A 






























13-01 A-53 _ Instrument Cluster, Electronic—Aerostar 13-01A-53 

DIAGNOSIS (Continued) 


TEST SN 

MILEAGE CONSTANTLY READS TOO HIGH OR LOW 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

ESI 

VERIFY CONDITION 

► 

GO to SN1. 

SN1 

CHECK SPEEDOMETER 




• Perform Pinpoint Test SG. 

©► 

GO to SN2 




GO to Pinpoint Test SG. 

SN2 

CHECK DISPLAY 




• Perform Pinpoint Test SC. 

©► 

GO to SN3. 




GO to Pinpoint Test SC. 

EH 

CHECK ODOMETER MEMORY 




• Perform Pinpoint Test SM. 

©► 

System OK. 




GO to Pinpoint Test SM. 


CK8636-2A 


TEST SP 

CAN NOT CALL UP TRIP ODOMETER, ONLY REGULAR ODOMETER DISPLAYED 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

SPO 

VERIFY CONDITION 

► 

GO to SP1. 

SP1 

CHECK FOR BUTTON TONE 

Beep tone heard ^ 

No beep tone ^ 

REPLACE speedo/odo 
module*. 

GO to SP2. 

• Turn ignition to RUN. 

• After display has proved out and the fasten seat belt 
reminder chime has finished, press the TRIP DIST 
button and listen for beep tone as button is 
activated. 

SP2 | CHECK TRIP DIST SWITCH CONTINUITY 


GO to SP3. 

REPLACE switch 
assembly 

• Unplug connector at the push button switches. 

• Measure the resistance between purple wire and 
black/white stripe wire (ground). 

• Resistance should be: 

— Greater than 10,000 ohms with button released. 

— Less than 10 ohms with button depressed. 

SP3 CHECK CIRCUIT 288 CONTINUITY 

Continuity (OK) 

No continuity ► 

REPLACE speedo/odo 
module. 

SERVICE wiring Circuit 
288 for open Circuit. 

• Disconnect ground to battery. 

• Remove cluster. 

• Check for continuity between switch module 
connector and cluster Pin 7B Circuit 288. 


CK8637-2A 


Affix odometer sticker to door pillar. 
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Instrument Cluster, Electronic—Aerostar 


13-01A-54 


DIAGNOSIS (Continued) 


TEST SO 

TRIP ODOMETER WILL NOT RESET 


1 TEST STEP 

RESULT > 

ACTION TO TAKE 

EZ3 

VERIFY CONDITION 

► 

GO to SOI. 

SQ1 

CHECK FOR BUTTON TONE 

Beep tone heard ^ 

No beep tone ^ 

REPLACE speedo/odo 
module*. 

GO to SQ2. 

• Turn ignition to RUN. 

• After display has proved out and the fasten seat belt 
reminder chime has finished, press the TRIP button 
to call up trip odometer. Then press TRIP RESET 
button and listen for beep tone as button is 
activated. 


CHECK (TRIP) RESET SWITCH CONTINUITY 


GO to SQ3. 

REPLACE switch 
assembly. 

• Unplug connector at the push button switches. 

• Measure the resistance between yellow wire and 
black/white stripe wire (ground). 

• Resistance should be: 

— Greater than 10,000 ohms with button released. 

— Less than 10 ohms with button depressed. 

SQ3 

CHECK CIRCUIT 286 CONTINUITY 

Continuity ^ 

No continuity ^ 

REPLACE speedo/odo 
module. 

SERVICE wiring Circuit 
286 for open Circuit. 

• Disconnect ground to battery. 

• Remove cluster. 

• Check for continuity between switch module 
connector and cluster Pin 6B Circuit 286. 


•Affix odometer sticker to door pillar. CK8638-2B 


SPECIAL SERVICE TOOLS 


ROTUNOA EQUIPMENT 


Ilomhnr 

NUinOci 

Description 

007-00001 

Digital Vott-Ohmmeter 


CK10195-1A 
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Instrument Cluster, Conventional—Aerostar 


13-01B-1 




The cluster warning lamps are located in two 

• Washer fluid 

vertical columns, one on each side of the cluster. 

RH side, top-to-bottom 
• Blank 

The LH and RH columns are as follows: 

LH side, top-to-bottom 

• Blank 

• High beam (ISO) 

• Alternator (ISO) 

• Fasten belts (ISO) 

• Engine 

• Check oil 

• Brake 

• Check engine 

• Door ajar 

• Blank 


O O 


ODOMETER 
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Instrument Cluster, Conventional—Aerostar 


13-01B-2 


DESCRIPTION (Continued) 


The voltage gauge is located to the upper left of The speedometer has a circular shaped dial 

the speedometer and the fuel gauge is located to located above the steering column. It has a black 

the lower left of the speedometer. background with white, orange and red graduations 

The oil pressure gauge is located to the upper for m P h and blue numerals for km/h. ' 

right of the speedometer and the temperature gauge The trip odometer is located on the lower part of 

is located to the lower right of the speedometer. the speedometer dial. The numerals are white on 

The turn signal indicator lamps are located above black - exce P t the tenths which are black on white - 

each side of the speedometer. 


REMOVAL AND INSTALLATION 


CAUTION: The use of vinyl cleaners and similar 
other cleaning agents to clean the vehicle 
interior and/or instrument cluster lenses has 
resulted in damage to the instrument cluster 
lenses. The chemical content of these cleaning 
agents (o-dichlorobenzene, ethyl alcohol and/ 
or cellosolve) has produced fogging, spotting, 
staining, or splotches of the lenses, either 
through overspray, or direct use on the lenses. 
Therefore, extreme caution should be taken 
during interior clean-up to prevent overspray of 
cleaning agents which contain the chemical 


agents mentioned from contacting the 
instrument cluster lenses. 

The instrument cluster lenses should be cleaned 
with Ultra-Clear Spray Glass Cleaner E4AZ- 
19C507-AA or equivalent commercial cleaning 
product, using a clean, soft, lint-free cloth. The Ford 
Glass Cleaner has been especially formulated for 
cleaning windows in automotive vehicles and is 
approved for use in cleaning the plastic instrument 
cluster lenses. Read and carefully follow directions 
shown on the container for best results. 


Cluster Assembly 

Removal 

1. Disconnect the battery ground cable(s). 

2. Remove seven cluster housing-to-panel 
retaining screws and remove the cluster 
housing. 

3. Remove four instrument cluster-to-panel 
retaining screws. 

4. Disconnect two wiring harness connectors from 
backplate. 

5. Disengage speedometer cable from 
speedometer. 

Installation 

1. Apply approximately 4.80mm (3/16 inch) 
diameter ball of D7AZ-19A331-A (ESE- 
M1C171-A) Silicone Dielectric compound or 
equivalent in the drive hole of the speedometer 
head. 

2. Position the cluster near its opening in the 
instrument panel. 


3. 


4. 

5. 

6. 

7. 

8 . 


Connect the speedometer cable (quick 
disconnect) to the speedometer head. Connect 
the speedometer cable and housing assembly 
to the transmission (if removed). 

Connect two wiring harness connectors to the 
backplate. 

Position cluster to instrument panel and install 
the four cluster-to-panel retaining screws. 

Install the cluster housing to the panel. 
Connect the battery ground cable(s). 

Check operation of all gauges and lamps. 








13-01B-3 


Instrument Cluster, Conventional—Aerostar 
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REMOVAL AND INSTALLATION (Continued) 
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Instrument Cluster, Conventional—Aerostar 


13-01B-4 


REMOVAL AND INSTALLATION (Continued) 










13-0IB-5 Instrument Cluster, C 

REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Carefully position the printed circuit to the back 
of the cluster and engage it to the plastic 
location pins. 

2. Install the gauge terminal clips and lamp bulbs. 

3. Install cluster gauges and secure with screws. 

4. Install the two nuts on the voltmeter studs. 



PRINTED 

CIRCUIT 



K8832-2C 
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SECTION 13-01C Instrument Cluster, Conventional— 

Ranger/Bronco II 


SUBJECT PAGE 

DESCRIPTION .13-01C-1 

REMOVAL AND INSTALLATION 

Flexible Printed Circuit.13-01C-4 

Fuel Level Dampening Module .13-01C-5 

Instrument Cluster Illumination and 
Indicator Bulbs.13-01C-5 


VEHICLE APPLICATION 

All Ranger/Bronco II Vehicles. 


DESCRIPTION 


The instrument cluster is available in two versions, 
standard and optional tachometer cluster. Both 
versions include volt/temp and fuel/oil magnetic 
gauges and a cable driven speedometer with 
odometer and tripometer as standard. "HIGH 
BEAM", "SEAT BELT" and "BRAKE" indicator/ 
warning lights are located in the face of the cluster. 

Located across the lower edge of the cluster to the 
left and right of the steering column are eight 
warning/indicator light chambers as follows: 

• turn signals 

• check engines 

INSTRUMENT CLUTER (BASE) - RANGER/BRONCO II 



• low oil 

• charging system 

• 4x4 high 

• 4x4 low 

• anti-lock brake 

The PRNDL is located below the speedometer for 
vehicles with automatic transmissions. A blank 
covers the window for manual transmission models. 
A fuel level dampenig modules for the fuel level 
indicator system is snapped into the back of the 
instrument cluster. 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont’d.) 

Instrumental Cluster Assembly.13-01C-3 

VEHICLE APPLICATION..13-01C-1 
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Instrument Cluster, Conventional—Ranger/Bronco II 
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SECTION 13-01C Instrument Cluster, Conventional— 

Ranger/Bronco II 


SUBJECT 


PAGE 


DESCRIPTION..13-01C-1 

REMOVAL AND INSTALLATION 

Flexible Printed Circuit.13-01C-4 

Fuel Level Dampening Module .13-01C-5 

Instrument Cluster Illumination and 
Indicator Bulbs.13-01C-5 


SUBJECT 


PAGE 


REMOVAL AND INSTALLATION (Cont'd.) 

Instrumental Cluster Assembly.13-01C-3 

VEHICLE APPLICATION..13-01C-1 


VEHICLE APPLICATION 

All Ranger/Bronco II Vehicles. 



The instrument cluster is available in two versions, 
standard and optional tachometer cluster. Both 
versions include volt/temp and fuel/oil magnetic 
gauges and a cable driven speedometer with 
odometer and tripometer as standard. "HIGH 
BEAM", "SEAT BELT" and "BRAKE" indicator/ 
warning lights are located in the face of the cluster. 
Located across the lower edge of the cluster to the 
left and right of the steering column are eight 
warning/indicator light chambers as follows: 

• turn signals 

• check engines 


• low oil 

• charging system 

• 4x4 high 

• 4x4 low 

• anti-lock brake 

The PRNDL is located below the speedometer for 
vehicles with automatic transmissions. A blank 
covers the window for manual transmission models. 
A fuel level dampenig modules for the fuel level 
indicator system is snapped into the back of the 
instrument cluster. 
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Instrument Cluster, Conventional—Ranger/Bronco II 
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DESCRIPTION (Continued) 



LtM / / CHARGING 

TURN CHECK LOW SYSTEM 

SIGNAL ENGINE OIL (AMP) 


/ / \ 

4x4 4x4 ANTI-LOCK 

HIGH RANGE LOW RANGE BRAKE 
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TURN 

SIGNAL 
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Instrument Cluster, Conventional—Ranger/Bronco II 
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REMOVAL AND INSTALLATION (Continued) 


Flexible Printed Circuit 


FLEXIBLE 
PRINTED s 
CIRCUIT 


INSTRUMENT CLUSTER (STANDARD) 
OPTIONAL CLUSTER SIMILAR 


GAUGE 

CONNECTOR 

CLIPS 



FUEL 

LEVEL 

DAMPENING 

MODULE 


BULB 

ASSEMBLIES 
(16 MAXIMUM) 


INSTRUMENT 

CLUSTER 

ICIMr 


WIRING HARNESS 
CONNECTOR LOCATIONS 

SPEEDOMETER 

GASKET 




VOLTAGE GAUGE 
AND COOLANT 
TEMPERATURE GAUGE 



SPEEDOMETER/ 
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OIL PRESSURE 
GAUGE AND 
FUEL GAUGE 


FUEL LEVEL 
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GAUGE 
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Instrument Cluster, Conventional—Ranger/Bronco II 
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REMOVAL AND INSTALLATION (Continued) 


Flexible Printed Circuit 


FLEXIBLE 
PRINTED n 
CIRCUIT 


INSTRUMENT CLUSTER (STANDARD) 
OPTIONAL CLUSTER SIMILAR 


GAUGE 

CONNECTOR 

CLIPS 



FUEL 

LEVEL 
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FUEL LEVEL 
DAMPENING 
MODULE 
LOCATED HERE 
ON OPTIONAL 
TACHOMETER 
CLUSTER 


GAUGE 
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OIL PRESSURE 
GAUGE AND 
FUEL GAUGE 
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Instrument Cluster, Conventional—Ranger/Bronco II 
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DESCRIPTION (Continued) 



Ltr I / 

TURN CHECK 
SIGNAL ENGINE 


CHARGING 

SYSTEM 

(AMP) 


/ / \ 

4x4 4x4 ANTI-LOCK 

HIGH RANGE LOW RANGE BRAKE 


RIGHT 

TURN 

SIGNAL 
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INSTRUMENT CLUSTER (OPTIONAL) - RANGER/BRONCO II 
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Speedometer/Odometer 
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SECTION 13-02 Speedometer/Odometer 


SUBJECT PAGE 

DESCRIPTION AND OPERATION 

Speedometer System.13-02-1 

DIAGNOSIS AND TESTING 

Diagnosis Guides . 13-02-5 

Speedometer....13-02-4 

Speedometer Accuracy Test.13-02-4 

Speedometer Cable and Core.13-02-4 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Speed Sensor .13-02-9 

Speedometer Cable—17260A .13-02-9 

Speedometer Core—17262A.13-02-9 

Speedometer Head—17255A.13-02-8 

VEHICLE APPLICATION.13-02-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Speedometer System 

The speedometer is connected to the output shaft 
of the transmission by means of a flexible shaft 
(core), and a drive gear located inside the 
transmission. The core drives the speedometer 
which registers speed in miles per hour (also in 
kilometers per hour). It also drives an odometer 
which records distance traveled in miles and tenths 
of a mile. (Also in kilometers and tenths of a 
kilometer). 


All Compact Vehicles have a speed sensor 
attached to the transmission. This is used to sense 
vehicle speed required for the engine management 
system and to regulate the speed control system for 
vehiles so equipped. 




















CABLE 
ASSEMBLY ■ 


FRONT OF VE *"' 1 * 



CABLE 
- ASSEMBLY 
9A820 




LOCATING 

TAPE 


WITHOUT ELECTRONIC INSTRUMENT PANEL 
VIEW X 


CABLE 
ASSEMBLY 
9A820 


INSTALL 
IN LOWER 
POSITION 
OF FUEL 
LINE CUP 


NOTE: APPLY LUBE TO END OF 

CABLE COTE BEFORE SNAPPING 
CABLE INTO SENSOR 
ASSEMBLY. 


VIEWS 
Z AND W 



CABLE 

ASSEMBLY 

9A820 


RETAINER-17292 



NOTE: APPLY LUBE TO l-D. 

AND TEETH OF DRIVEN 
GEAR BEFORE ASSEMBLY 
TO SENSOR. 


FRONT OF VEHICLE 


SCREW AND 
WASHER-57622 
TIGHTEN TO - 
2.3-2 8 N-m 
(20-25 IN-LB) 


" \ ELECTRICAL 

J SPEED SENSOR 

/S&r' ASSEMBLY 

9E731 

WITH SPEED SENSOR ASSEMBLY 
VIEW Z 
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Speedometer/Odometer 
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DESCRIPTION AND OPERATION (Continued) 


Speedometer System — Ranger/Bronco II 


CABLE ASSEMBLY. 






SPEEDOMETER 
■ HEAD 
17255 


BRAKE AND CLUTCH 
PEDAL SUPPORT 


FRONT OF VEHICLE 




ASSEMBLE RETAINER TO GEAR WITH 
TABS ON BACK SIDE OF CLIP TOWARD 
TEETH ON SPEEDOMETER GEAR 


SPEEDOMETER GEAR - 


SPEED SENSOR 
ASSEMBLY \ 
9E737 


CABLE 
ASSEMBLY v 
9A820 


APPLY LUBE TO 1.0. 
AND TEETH OF DRIVEN 
' SPEEDOMETER GEAR 
BEFORE ASSEMBLY 
TO SENSOR ASSEMBLY 


SCREW 

57622 

' 2.24-2.82 N-m 
(20-26 IN-LB) 


INSTALLATION WITH SPEED SENSOR ASSEMBLY 
VIEW W 



FRONT OF 
VEHICLE 


4X4 SPEEDOMETER CABLE INSTALLATION 
SAME AS 4 X 2 CABLE INSTALLATION 
EXCEPT AS SHOWN 


CABLE ASSEMBLY 


BRAKE AND CLUTCF 
PEDAL SUPPORT 



POSITION CABLE . 
TAPE IN CLIP 


SPEEDOMETER 
■ HEAD 
17256 


FRONT OF VEHICLE 



SCREW 

55926 


FRONT OF VEHICLE 




CABLE ASSEMBLY 
9A820-WITH/WITHOUT 
SPEED CONTROL 


STEERING 

COLUMN 

BRACKET 


4x2 SPEEDOMETER CABLE INSTALLATION 
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Speedometer/Odometer 
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DIAGNOSIS AND TESTING 



Speedometer Cable and Core 

1. Visually inspect the speedometer cable for 
kinks, cuts, burrs, abrasions or severe bends 
behind the instrument panel and routing to the 
transmission. If evidence of any such damage is 
observed, replace the speedometer cable. 

2. Check the speedometer cable function as 
follows: 

a. Disconnect the speedometer cable at the 
speedometer head. 

b. Raise the rear wheels, start the engine and 
check the speedometer core rotation at the 
meter end. 

c. If the core does not rotate, disconnect the 
cable from the transmission end. 

d. Twist core; if it will not rotate or is binding, 
replace the speedometer cable. 

e. Examine the driven gear. A scored, nicked 
or gouged driven gear is usually indicative 


of a damaged drive gear. On those vehicles 
that have the drive gear integral with the 
transmission output shaft, the output shaft 
should be carefully inspected for 
imperfections and replaced if necessary. A 
driven gear with two or three adjoining teeth 
badly scored is indicative of improper 
assembly procedure. The gear should be 
inserted in the transmission while 
simultaneously turning the driveshaft. This 
will ensure initial engagement and prevent 
gear damage. Force should never be used. 
Whenever a drive gear is replaced, a new 
driven gear should also be installed 
regardless of its apparent condition. 

f. Examine the core tip for breaking or fraying. 
If damaged, replace. 
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Speedometer/Odometer 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 

If the speedometer is noisy, erratic, inoperative or 
inaccurate, refer to the following Charts. 


SPEEDOMETER IS NOISY 


TEST STEP 


DURING CHECKOUT SPEEDOMETER IS NOISY 


1.1 CHECK CONNECTIONS 


• Verify quick connect is properly attached at 
speedometer head. 


.2 VERIFY CONDITION WITH ENGINE RUNNING IN 
NEUTRAL 


• With engine running and vehicle in NEUTRAL, 
check for noise. 


1.3 CHECK CABLE 


• Check cable for any kinks or bends. 


1.4 CHECK CORE 


• Disconnect cable, remove core and check for kinks, 
burrs or bent tips. 


1.5 LUBRICATE SHAFT END 


• Put daub of lube on end of shaft. 

• Pull core and apply lube into connector. 


CHECK GEAR(S) 


• Check for damaged or worn driven gear(s). 


RESULT 


All connections 
are good 

One or more 
connections bad 


Noise is still present 


Noise is not present 


R 


ACTION TO TAKE 


GO to 1.2. 


REPAIR or REPLACE 
bad connection. CHECK 
for noise. 



Noise remains 


Noise is gone 



CHECK for other cause 
of vehicle noise. 

GO to 1.3. 


GO to 1.4. 

If kinks are severe, 
REPLACE cable. For 
minor bends, ADJUST 
cable routing to obtain 
generous curves and 
CHECK for proper 
connection. 


REPLACE core. 
RECHECK system for 
noise. 

GO to 1.5. 


GO to 1.6. 


Condition corrected. 


REPLACE speedometer 
head. RECHECK 
system. 

REPLACE gear(s) as 
required. CHECK 
system. 


CK5858-2F 
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DIAGNOSIS AND TESTING (Continued) 

SPEEDOMETER IS ERRATIC OR POINTER WAVERS 



TEST STEP 

RESULT 

► 

ACTION TO TAKE 

2.0 

DURING CHECKOUT SPEEDOMETER ACTS ERRATICALLY OR POINTER WAVERS 

2.1 

CHECK CONNECTIONS 





• Verify quick connect is property attached at 
speedometer head. 

All connections are ^ 

good 

GO to 2.2. 



One or more ^ 

connections are bad 

REPAIR or REPLACE 
bad connections. 

CHECK for erratic or 
wavering pointer. 

2.2 

CHECK CABLE 


■ 


• Check speedometer cable for kinks or bends in the 
routing. 

• While cable is disconnected at transmission, check 
drive tip square for wear. 

Cable and drive 

W6 

GO to 2.3. 

If kinks are severe, 
REPLACE cable. For 
minor bends, ADJUST 
cable routing to obtain 
generous curves, and 
CHECK for proper 
connection. If drive tip is 
worn, REPLACE with a 
new core. 

2.3 

CHECK DRIVEN GEAR 





• Check driven gear for damage, wear or use of 
incorrect parts. ' 



REPLACE driven gear. 
CHECK speedometer. 




HP 

GO to 2.4. 

ESI 

CHECK CORE 




• Disconnect cable, remove core and check for kinks, 
burrs, or bent tips. 

• Add lubricant to inside of cable housing before 
installing core. " 


B 

REPLACE core. CHECK 
speedometer. 

GO to 2.5. 

2.5 

CHECK CORE (Cont’d.) 





• Install core and turn by hand to feel for rough or 
irregular motion. 


mm 

m 

REPLACE core. CHECK 
speedometer. 




IBP 

m 

REPLACE speedometer 
head. CHECK 
speedometer. 


CK5859-2E 





























13-02-7 


Speedometer/Odometer 
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DIAGNOSIS AND TESTING (Continued) 

SPEEDOMETER IS INOPERATIVE 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

EH 

DURING CHECKOUT SPEEDOMETER IS INOPERATIVE 

d 

CHECK CONNECTIONS 




• Verify quick connect is property attached at 
speedometer head. 

All connections are ^ 

good 

GO to 3.2. 


• Check square drive tip of the core at transmission 
end of cable to make sure it is properly seated in 
the nylon driven gear. 

Connection is bad or ^ 
drive tip not seated 
property 

RESEAT drive tip if not 
seated properly. CHECK 
to see if speedometer is 
now operative. 

3.2 

CHECK ROTATION 




• Rotate gear to assure core is free and not bound 
up. 

Cable core rotates ^ 

freely 

GO to 3.3. 



Cable core is bound up ^ 

REPLACE core. 

3.3 

CHECK ODOMETER 




• Check operation of odometer. 

Odometer is operating ^ 

REPLACE speedometer 
head. RECHECK 
speedometer for 
operation. 



Speedometer pointer ^ 
operates but odometer 
does not operate 

REPLACE speedometer 
head. CHECK 
speedometer for 
operation. 



If both odometer and ^ 
speedometer pointer 
fail to operate 

GO to 3.4. 

EH 

CHECK SPEEDOMETER HEAD 




• Disconnect cable and check that magnet shaft in 
speedometer head turns freely. By rotating with a 
short section of cable core. 

Magnet shaft does not ^ 
turn freely 

REPLACE speedometer 
head. RECHECK 
speedometer for 
operation. 



Magnet shaft turns ^ 

freely 

GO to 3.5. 

3.5 

CHECK GEARS 




• Check drive gear and driven gear for damage or 
wear. 

• Check drive tip on both ends of the cable for wear. 

Drive gear, drive tip, or ^ 
driven gear damaged 

REPLACE damaged or 
worn gear or core. 

CHECK speedometer for 
operation. 



Drive gear, driven gear, ► 
and drive tip okay 

System OK. 


CK5860-2F 
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DIAGNOSIS AND TESTING (Continued) 


SPEEDOMETER IS INACCURATE 


| TEST STEP 

RESULT ^ ACTION TO TAKE 

d 

DURING CHECK-OUT SPEEDOMETER REGISTERS AN INACCURATE READING 

4.1 

CHECK CONNECTIONS 

All connections are ^ 

good. 

One or more of the ^ 

connections are bad. 

GO to 4.2. 

REPAIR or REPLACE 
as necessary. CHECK 
for accuracy. 

• Verify quick connect is properly attached at 
speedometer head. 

4.2 CHECK ODOMETER 

Odometer is accurate. ^ 

Odometer is ^ 

inaccurate. 

REPLACE speedometer 
head. 

CHECK for speedometer 
accuracy. 

GO to 4.3. 

• Check accuracy of odometer. 

• If odometer is accurate, calibration of speedometer 
may be off. Changing the head may correct, but 
going on to change either gear will make 
speedometer reading more accurate, but now 
odometer will not be accurate. 

I 4.3 CHECK DRIVEN GEAR 

Driven gear improper. ^ 

Proper driven gear. ^ 

REPLACE gear with 
correct gear. CHECK for 
accuracy. 

GO to 4.4. 

• Check for proper driven gear. 

• If odometer is accurate, calibration of speedometer 
may be off. Changing the head may correct but 
going on to change either gear will make 
speedometer reading more accurate, but now 
odometer will not be accurate. 

H 

CHECK DRIVE GEAR AXLE, TIRES, AND 
CORRECTOR 

Drive gear, axle, tires ^ 
and corrector are 
correct. 

Drive gear, axle, tires ^ 
or corrector are not 
correct. 

REPLACE speedometer 
head. CHECK for 
accuracy. 

REPLACE incorrect 
component or driven 
gear. CHECK for 
accuracy. 

f 

• Check for proper drive gear, axle, tires and 
corrector. 


CK7225-2B 


REMOVAL AND INSTALLATION 


Speedometer Head—17255A 
Removal 

1. Disconnect the speedometer cable as 
described in this Section. Remove the 
instrument cluster as outlined in Section 13-01, 
Instrument Cluster/Console Modules. 

2. Remove the lens and mask from the cluster. 
Remove the two speedometer attaching 
screws and remove the speedometer. 

Installation 

Position the speedometer to the back plate and 
install the two attaching screws. Install the mask and 


lens, then the instrument cluster. If a new 
speedometer is being installed, examine the square 
drive hole for sufficient lubrication. If lubricant is 
needed, apply a 4.8mm (3/16 inch) diameter daub 
of Speedometer Cable Lubricant, D2AZ-19581-A or 
equivalent, in the drive hole. Reconnect 
speedometer cable. 
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REMOVAL AND INSTALLATION (Continued) 


Speed Sensor 
Removal 

1. Separate the electrical connector to speed 
sensor on the transmission. 

2. Disconnect speedometer cable from speed 
sensor. 

3. Remove retaining bolt. 

4. Remove speed sensor. 

5. Remove drive gear. 

Installation 

1. Install drive gear on speed sensor. 

2. Install speed sensor in transmission. 

3. Connect speedometer cable. 

4. Connect electrical connector. 


Speedometer Cable—17260A 
Removal 

1. Raise the vehicle on a hoist. 

2. Disengage the cable assembly from the 
transmission and remove from the 
transmission. 

NOTE: On vehicles equipped with a transmission 
mounted speed sensor, remove the speedometer 
cable by pulling it out of the speed sensor. Do not 
attempt to remove the spring retainer clip with the 
speedometer cable in the sensor. To install the 
speedometer cable, align the core with the sensor 
and snap cable assembly into the speed sensor. 

3. Disengage all remaining cable clips. 

4. Push grommet out of floor pan and the cable 
through the floor pan opening into the cab. 

5. Remove screw holding cable clip to steering 
column bracket. 

6. Disconnect the speedometer cable from the 
speedometer. 


CABLE ASSEMBLY 



INDEX FINGER ON METAL TUBE AND 
THUMB ON PLASTIC RING FLAT SURFACE! 

K2327-1D 


Installation 

1. Connect the speedometer cable to the 
speedometer head. 

2. Route the cable through the floor pan opening. 

3. Attach cable clip to steering column bracket. 

4. Press the grommet into the floor pan opening. 

5. Raise the vehicle on a hoist. 

6. Lubricate the cable core exposed at the 
transmission ferrule with Speedometer Cable 
Lubricant D2AZ-19581-A or equivalent. 

7. Apply a coating of Ford Multi-Purpose Grease 
D0AZ-19584-AA or equivalent to the O-ring on 
the ferrule. 

8. Lubricate the I.D. and teeth of the driven gear 
with Speedometer Cable Lubricant D2AZ- 
19581-A (ESF-M1C160-A), or equivalent, and 
install the driven gear on the ferrule. 

9. Assemble the driven gear retainer to the driven 
gear with the retainer tabs towards the gear 
teeth. 

10. Insert the driven gear and cable into the 
transmission and retain with clamp. Tighten the 
retaining screw to 2.25-2.82 N-m (20-25 in-lb). 

11. Secure the cable with clips/clamps at locations 
indicated by tape on the cable. 

NOTE: The speedometer cable routing should avoid 

sharp bends; the cable should be straight for 

approximately 203mm (8 inches) from the 

speedometer. 

12. Lower the vehicle. 


Speedometer Core—17262A 

Removal 

1. Disconnect the speedometer cable (core and 
casing assembly) from the speedometer head. 

2. Pull the speedometer core out of the upper end 
of the casing. 

3. If the core is broken, raise the vehicle on a hoist 
and remove the bolt retaining the speedometer 
cable clamp to the transmission. 

4. Remove the conduit and ferrule assembly and 
driven gear from the transmission. Remove the 
driven gear retainer, and remove the driven 
gear and shaft from the cable. 

5. Remove the lower part of the core (if it is 
broken) from the lower end of the casing. 

Installation 

1. Position the driven gear to the casing and install 
the gear retainer. Install the driven gear and 
casing in the transmission, and install the 
retaining bolt. Lower the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


2. Using the Motorcraft Core Repair Kit, or 
equivalent, determine the exact length of the 
old core and cut the new core so that it is 
20.64mm (13/16 inch) shorter than the old 
core. (Do not cut from the squared end of the 
core.) Remove any burrs or frayed edges. 

3. Install the tip on the core, making certain to seat 
the core in the bottom of the tip. 

4. Place the core and tip in a crimping die, place 
the die on a solid surface and strike it squarely 

■ with a hammer to crimp it. 

5. Remove the crimping die. 

6. Lubricate the core with silicone grease meeting 
Ford specification ESF-M1C134-A or 
equivalent (do not over-lubricate). Install the 
core (square end first) into the upper end of the 
casing and push it all the way through to the 
transmission. When the cable is nearly seated, 
twist it slightly to make sure that the square end 
is engaged in the speedometer driven gear at 
the transmission. 

7. Connect the cable assembly to the 
speedometer, being sure to eliminate any kinks 
in the housing and shaft. Check the operation of 
the speedometer. 
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SECTION 13-03 Fuel Gauge 


SUBJECT PAGE 

DESCRIPTION AND OPERATION 

Fuel Indicating Gauge.13-03-1 

Fuel Level Indicating System.13-03-1 

DIAGNOSIS AND TESTING 

Fuel Gauge—Resistance .13-03-6 

Fuel Tank Damage .13-03-6 

Test Procedure . 13-03-6 

REMOVAL AND INSTALLATION 

Fuel Gauge.13-03-8 

Fuel Level Dampening Module .13-03-8 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont’d.) 

Sending Units Secured with Metal 

Locking Ring—Aft of Axle ..13-03-7 

Bronco il.13-03-7 

Sending Units Secured with Polyethylene 

Locking Ring—Midship Tank.13-03-7 

Aerostar and Ranger.13-03-7 

SPECIAL SERVICE TOOLS.13-03-8 

VEHICLE APPLICATION.13-03-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco I! Vehicles. 


DESCRIPTION AND OPERATION 


Fuel Level Indicating System 

The fuel level indicating system is a magnetic 
gauge system. It consists of a magnetic fuel gauge 
mounted in the instrument cluster and a sender unit 
located in the fuel tank with an electronic fuel level 
dampening module in series between the two. No 
instrument voltage regulator is used with this 
system. 



K11996-18 


Fuel Indicating Gauge 

The magnetic gauge movement consists of three 
primary coils, one of which is wound at a 90 degree 
angle to the other two. The coils form a magnetic 
field which varies in direction according to the 
variable resistance of the sender unit which is 
connected between two of them. A primary magnet, 
to which a shaft and pointer are attached, rotates to 
align to this primary field, resulting in pointer 
position. The bobbin/coil assembly is pressed into a 
metal housing which has two holes for dial 
mounting. There is no adjustment, calibration or 
maintenance required for these gauges. 


R1 


B + 

TERMINAL 

3 




\ 


SENDER 



SENDER 

TERMINAL 

1 


R2 = R3 + R4 
RC = CALIBRATION COIL 
SCHEMATIC DIAGRAM 
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Fuel Gauge 
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DESCRIPTION AND OPERATION (Continued) 


Fuel Sender 

The fuel sender consist! 
resistor made up of a c 
controlled by the action of 
fuel tank. When the fuel l< 
the sender is low. When t 
resistance in the sender is 
from empty to full, the resi 
continuously increase. 


i of a variable screened 
:eramic substrate. It is 
an attached float in the 
>vel is low, resistance in 
ie fuel level is high, the 
;high. As the float moves 
stance will gradually and 


FUEL 

SENDER- 


FUEL LEVEL DAMPENING 
MODULE 


VARIABLE 

RESISTOR 


DIAGNOSIS AND TESTING 



The following diagnosis guides are provided to aid 
in diagnosing instrumerts, cluster and control 
systems. 

_ FUEL GAU 3E INOPERATIVE — POINTER POES NOT MOVE — PINPOINT TEST A _ 

Ti5T STEP I RESULT ►[ ACTION TO TAKE 


A1 VERIFY CONDITIO. 


• Verify condition. 


CHECK OTHER 



• Check power to cl uster. With ignition on, observe 
other gauges and warning lamps for proper 
operation. If necei sary, use voltmeter or test lamp 
to verify voltage at B+ terminal of cluster 
connector. 


Gauge pointer 
does not move 


Gauge pointer 
moves 


Other gauges and 
warning lamps operate 
properly; voltage 
present at cluster 

Other gauges and 
warning lamps do not 
operate properly; no 
voltage present at 
cluster 


GO to A2. 


GO to B1. 


GO to B1. 


REPAIR power to 
cluster. 


CK11990-2A 
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DIAGNOSIS AND TESTING (Continued) 


FUEL GAUGE INACCURATE — PINPOINT TEST B 


. . ' 1 TEST STEP 

RESULT 

► 

ACTION TO TAKE 

B1 TEST BOX CHECK 


• 


• Place ignition switch in the OFF position. 

Gauge reads 1/8-3/8 or 

► 

REPLACE fuel gauge. 

: 

• Insert Instrument Gauge System Tester, Rotunda 

5Z8-7/8 


021-00055 in sender circuit. Disconnect circuit 




' "^ 1^14405 connector under instrument panel and 

Gauge reads 3/8-5/8 

► 

REPLACE anti-slosh 

connect tester to cluster side of connector. Set 
tester to the 22 ohm position. 



module. 

• Place ignition in the ON position. 

Gauge reads E 

► 

GO to B2. 

• Wait 60 seconds. 




• Read fuel gauge. 1 

Pointer pegged past 
FULL 

► 

REPLACE anti-slosh 
module. 

. ■ 

Pointer does not move 

► 

REPLACE fuel gauge. 

B2 TEST BOX CHECK 




• Place ignition switch in the OFF position. 

• Insert Instrument Gauge System Tester, Rotunda 

Gauge reads FULL 

► 

GO to S3. 

021-00055 in sender circuit. Disconnect circuit 

Gauge reads less than 

► 

REPLACE fuel gauge. 

14405 connector under instrument panel and 
connect tester to cluster side of connector. Set 
tester to the 145 ohm position. 

7/8 



• Wait 60 seconds. 




• Read fuel gauge. 




B3 SENDER WIRING CHECK 




• Check sender circuit wiring for shorts or open with 

Circuit OK 


GO to Cl. 

ohmmeter. 

Circuit Not OK 


SERVICE wiring. 


CK14404-2A 
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Fuel Gauge 
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DIAGNOSIS AND ^ESTING (Continued) 


FUEL SENDER 


TEST STEP 


Cl TANK INSPECTION 


RESULT 


ItDTAKE 


Inspect fuel tank for distortion or damage. 


D1 TEST BOX CHECK 4 EMPTY STOP 


Damaged 


Not damaged 


GO to DJjiiM 


• Connect one lead of a Rotunda Digital volt 
ohmmeter 007-00001 or equivalent, to the fuel 
'sender signal lead ind the other lead to sender 
ground. 

• When tto&float rod is against the empty stop 
(closest to fuel filtei). 

TEST BOX CHECK -1 FULL STOP 

• Connect one lead c f a Rotunda Digital volt 
ohmmeter 007-000; fl or equivalent, to the fuel 
sender signal lead ind the other lead to sender 
ground. 

• When the float rod Is against the full stop. 


Digital volt ohmmeter 
read 14-180 


Digital volt ohmmeter 
reads less than 140 or 
greater than 180 


Digital volt ohmmeter 
read 155-1650 


Digital volt ohmmeter 
reads less than 1550 
or greater than 1650. 


GO to 02. 


GO to D3. 


REPLACE fuel sender. 


CK14405-2A 
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Fuel Gauge 


13-03-6 


DIAGNOSIS AND TESTING (Continued) 


CONDITION 

— 

POSSIBLE SOURCE 

ACTION 

Fuel gauge shows empty at all levels 
of fill. i! 

if 

1. Loose or dirty wiring connections or 
short to ground in wiring. 

2. Leaking sender float. 

3. Missing sender float. 

1. Check wiring connectors and 

sender terminals. Repair, dean, or 
tighten as needed. - 

2. Replace sender. 

3. Install float. Ensure floft is 
securely retained on sender arm. 



4. Open circuit in sender. 

4. Test for correct resistance values 
and replace if needed. 



5. Sender arm movement obstructed. 

5. Reinstall sender properly. Bend 
arm to correct position if needed. 

' Fuel gauge will not read full 
tank is full. 

when 

1. Wrong sender installed. 

2. Sender arm movement obstructed. 
(Flat Rod bent). 

3. Leaking float. 

4. Sender or gauge calibration. 

1. Check part number. Install correct 
part. 

2. Install new sender to correct. 

3. Install new sender. 

4. Test for correct resistance valve 
and replace if needed. 


CK14408-2A 



REMOVAL AND INSTALLATION 


Sending Units Secured with Polyethylene 
Locking Ring—Midship Tank 

Aerostar and Ranger 

1. Remove the fuel from the fuel tank until fuel 
level is below fuel sender mounting hole. 

2. Support tank with transmission jack. 

3. Refnove heat shield apd front mounting strap 

from tank. s 


RING 

RETAINER 

9A307 


SENDER 
9H307 OR 9275 




4. Back off rear bolt no more than 38.1 mm (11/2 
inches). 

5. Allow tank to drop down to extent of rear stud. 

6. Remove drive shaft. 

7. Disconnect the wiring connector from the fuel 
system sender. 

8. Remove locking plug and remove any dirt that 
has accumulated around the sender so that it 
will not enter the tank or lines. 

9. Remove hairpin retainers from push connect 
fittings and disconnect the fuel tank line and 
return line at the sender. 

10. Turn the fuel sender locking ring 
counterclockwise with Fuel Tank Sender 
Wrench T86T-9275-A or equivalent and 
remove the locking ring, sender and sealing 
gasket. 


11. Clean the fuel sender mounting surface on the 
fuel tank. 

12. Place a new sealing gasket in the groove of the 
fuel tank. Install the fuel sender into the fuel 
tank so that the tabs of the sender are 
positioned into slots of the fuel tank. The 
sealing gasket must remain in place during and 
after fuel sender installation. 

13. Holding fuel sender and sealing gasket in place, 
install and rotate locking ring clockwise. 

14. Connect the fuel sender wire connector. 
Connect the fuel tank line, and the return line 
using new hairpin retainers. 

15. Install and tighten rear and front attaching 
straps, bolts and heat shield. 

16. Install drive shaft. 

17. Refill the tank with fuel. Check for proper fuel 
gauge operation and for leaks while refilling. 


Sending Units Secured with Metal Locking 

Ring—Aft of Axle 

Bronco II 

Removal 

1. Remove the fuel from the fuel tank until fuel 
level is below fuel sender mounting hole. 

2. Disconnect the wiring connector from the fuel 
system sender. 

3. Remove any dirt that has accumulated around 
the sender so that it will not enter the tank or 
lines. 

4. Loosen the quick connect fittings and 
disconnect the fuel tank line at the sender. 

5. Turn the fuel sender locking ring 
counterclockwise with Fuel Tank Sender Tool 
T74P-9275-A or equivalent, and remove the 
locking ring, sender and sealing gasket. 

Installation 

1. Clean the fuel sender mounting surface on the 
fuel tank. 

2. Place a new sealing gasket in the groove of the 
fuel tank. Install the fuel sender into the fuel 
tank so that the tabs of the sender are 
positioned into slots of the fuel tank. The 
sealing gasket must remain in place during and 
after fuel sender installation. 

3. Holding the fuel sender and sealing gasket in 
place, install and rotate the locking ring 
clockwise until the stop is against the retainer 
ring tab. 

4. Connect the fuel sender wire and the fuel tank 
line. 

5. Refill the tank with the fuel removed. Check for 
proper fuel gauge operation and for leaks while 
refilling. 
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REMOVAL AND INSTALLATION (Continued) 


SPECIAL SERVICE TOOLS 


Fuel Gauge 

Disconnect the battery ground cable. Remove the 
instrument cluster as outlined in the appropriate 
section in Group 13. Remove the lens and mask 
from the cluster. Remove the two nuts attaching the 
gauge to the cluster, and remove gauge. To install, 
reverse the removal procedure and check gauge 
Operation. 


Fuel Level Dampening Module 

Refer to Section 13-01, Instrument Cluster for 
removal and installation. 


T86T-9275-A 


T74P-9275-A 


ROTUMOA EQUIPMENT 


Description 


Fuel Tank Sender Wrench 


Fuel Tank Sender Wrench 
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Model 

Description 

021-00055 

Instrument Gauge System Tester 

007-0000t 

Digital Volt Ohm Meter 


CK6351-1F 
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SECTION 13 


Electrical Power Supply 
Gauge/Warning Light 


SUBJECT 


PAGE 


DESCRIPTION AND OPERATION 

Charge Indicator Lamp ... .13-04-2 

Voltmeter.;.13-04-1 

DIAGNOSIS AND TESTING 

Charge Indicator Lamp.13-04-3 

Voltmeter.1..13-04-3 


SUBJECT 

REMOVAL AND INSTALLATION 
Gharge Indicator Lamp...... 

Voltmeter.. 

VEHICLE APPLICATION. 


PAGE 


13-04-3 

13-04-3 

13-04-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Voltmeter 

The voltmeter is a gauie which measures voltage 
to indicate the battery state of charge. The voltmeter 
is not adjustable and should be replaced if 
inoperate. A voltmeter is used on Aerostar, Ranger 
and Bronco II vehicles. 















Light 


13-04-2 


A preset voltage at terminal S operates the 
electronic control to open the indicator switch, 
which removes ground from the alternator warning 
indicator. 

The alternator output is controlled by the current 
in the field. The average voltage on the field 
depends on the percentage of time the field switch 
is closed. The electronic control closes the field 
switch when the voltage at A is low, and opens the 
switch when the voltage at A is high. 

The voltage regulator holds the system voltage at 
approximately 14 volts. The average alternator 
output is then controlled to any required value 
between zero and full current, depending on 
conditions sensed by the voltage regulator. 


*R IS 500 OHMS FOR WARNING 
LAMP SYSTEM 



K10428-2A 
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Electrical Power Supply Gauge/Waming Light 


13-04-3 


DIAGNOSIS AND TESTIN 



Voltmeter 

To test the voltmeter, ti 
turn the headlamps on witl 
meter pointer should re 
12.5 V on the scale. If no r 
observed, check the batt 
connections. If connectioi 
shows no movement, ch< 
continuity is good, the mi 


rn the ignition key on and 
l the engine stopped. The 
ad approximately 12 to 
lovement of the needle is 
sry-to-circuit breaker wire 
is are tight, and the meter 
ck wire continuity. If wire 
iter is inoperative. 


Charge Indicator Lamp 

For Diagnosis and te sting of Charge indicator 
lamp systems, refer to Section 14.00, Electrical 
Power Supply System—General Service. 


CAUTION: The use of' 
similar cleaning agenl 
interior and/or instrun 
resulted in damage to 
lenses. The chemical c 
agents (o-dichloroben; 
or cellosolve), has pro 
stain, or splotches of tl 
over-spray or direc 
Therefore, extreme c 
during interior cleanup 
cleaning agents whicl 
contents mentioned 
instrument cluster lens 


rinyl cleaners and other 
s to clean the vehicle 
lent cluster lenses has 
the instrument cluster 
>ntent of these cleaning 
ene, ethyl alcohol and/ 
iuced fogging, spotting, 
le lenses, either through 
t use on the lenses, 
aution should be taken 
to prevent over-spray of 
i contain the chemical 
from contacting the 
es. 


The instrument cluster lenses should be cleaned 
with Ford Ultra-Clear Spray Glass Cleaner E4AZ- 
19C507-AA (ESR-M14P5-A) or equivalent 
commercial cleaning product, using a clean, 
soft, lint-free cloth. The Ford glass cleaner has 
been specially formulated for cleaning windows 
in automotive vehicles and is approved for use 
in cleaning the plastic instrument cluster lenses. 
Read and carefully follow the directions on the 
container for best results. 


REMOVAL AND INSTALLATION 


Voltmeter 

Removal and Installation 

1. Remove instrument cluster as outlined in 
Section 13-01 Instrument Cluster. 

2. Remove lens and mask from cluster. 

3. Remove gauge by pulling terminal from 
backplate clips. 

4. To install, reverse Steps 1 through 4. 


Charge Indicator Lamp 

To remove the indicator bulb, reach up behind the 
instrument cluster, turn the bulb and socket 
assembly one-fourth turn clockwise and remove. To 
install, reverse this procedure. 
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Engine Operation Gauges 


SECTION 13-05 Engine Operation Gauges 


SUBJECT PAGE 

DESCRIPTION 

Low Oil Level Warning Lamp.13-05-2 

Magnetic Gauge Systems.13-05-1 

DIAGNOSIS AND TESTING 

Low Oil Level Warning Lamp.13-05-4 

Magnetic Gauges.13-05-2 

REMOVAL AND INSTALLATION 

Low Oil Level Sensor.13-05-6 

Oil Pressure Gauge.13-05-6 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Oil Pressure Indicator Lamp .13-05-6 

Oil Pressure Sending Unit .13-05-6 

Temperature Gauge . 13-05-6 

Temperature Sending Unit.13-05-6 

SPECIAL SERVICE TOOLS.13-05-7 

SPECIFICATIONS .13-05-7 

VEHICLE APPLICATION.13-05-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles. 


DESCRIPTION 


Magnetic Gauge Systems 

The new style magnetic gauge system is used in 
Aerostar, Ranger and Bronco II vehicles for fuel 
level, coolant temperature and oil pressure. It 
consists only of the sending unit and the magnetic 
gauge. This system does not use the Instrument 
Voltage Regulator (IVR) as used in other systems. 
When the engine oil pressure (or coolant 
temperature^ is Tow, the resistance of the sending 
unit is high, thus restricting the flow of current 
through the gauge, and moving the pointer only a 
short distance. As the oil pressure (or coolant 


temperature) increases, the resistance of the 
sending unit decrease, causing a proportionately 
increased flow of current through the sender and a 
corresponding movement of the pointer. 

NOTE: The pointer of the magnetic gauge remains 
in the position when the ignition is turned off. It will 
move to the correct indication whenever the ignition 
is turned back on. The pointer of a bimetal gauge 
returns to below the low mark when the ignition is 
turned off. 
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DESCRIPTION (Continue 


Low Oil Level Warning Lamp 

This system consists of a float-type sensor 
mounted to the side of the engine oil pan, an 
electronic control module, and an instrument panel 
warning lamp. The warnirg lamp should come on 
during engine starting as a bulb prove-out. When the 
ignition switch is turned to the RUN or START 
position, the control modu e determines whether the 
sensor is grounded (oil lo n) or ungrounded (oil not 
low). If the oil level is adeq jate, the light will go out in 
RUN. If the oil level is ap aroximately 1.4 liters (1.5 
quarts)or more low, the re ay turns the warning lamp 
on. The lamp remains onjuntil the ignition is turned 
off. After the ignition is turned off, the module will not 
reset for approximately 5 minutes. The delay allows 
time for oil drain back before another reading is 
allowed to occur. If the 3ngine is restarted during 
this delay period, the las reading will be displayed. 


DIAGNOSIS AND TESTING 


Magnetic Gauges 


COOLANT / 
TEMPERATURE |\ 
SENDER , 


[ S)l RESISTANCE 

73 OHMS AT COLD MARK 
_J 9.7 OHMS AT HOT MARK 

-i MAGNETIC GAUGE *141 



K8952-1A 


OIL PAN 



LOW OIL 

LEVEL 

SENSOR 


FRONT OF VEHICLE 


Calibration Test (Using Rotunda Tester Model 
021-00055) 

The Rotunda Instrument Gauge System Tester 
Model 021-00055 or equivalent is used to diagnose 
problems in the oil pressure (or coolant 
temperature) gauge. 

Prior to performing system test the following 
tester check should be made. 

• Set tester ground wire to the negative (-) terminal 
of 12-volt battery and touch one of the tester 
terminals marked with an arrow to the positive (+) 
battery terminal. 

The Rotunda Instrument Gauge System Tester 
Model 021-00055 or equivalent, can be used to 
' diagnose problems in the magnetic gauge system 
as well as in the bimetal gauge system. 


Test Set Up 

CAUTION: During In-vehicle tests, do not let 
tester terminal studs designated by arrows 
come in contact with vehicle ground. The gauge 
will be shorted to the ground, preventing an 
accurate test and possibly damaging the gauge. 

1. Disconnect connector from the sender and 
hook onto the matching terminals on the tester. 

2. Turn the vehicle ignition switch to ACC position. 
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DIAGNOSIS AND TESTING (Continued) 




MAGNETIC GAUGE SYSTEM 


7 

EST STEP 

RESULT ^ 

ACTION TO TAKE 

A1 TEMPERATURE 1 

)R OIL GAUGE INOPERATIVE 


GO to Step A2. 

GO to Step 81. 

• Check complair 

t. 

Gauge pointer does ^ 

not move. 

Gauge pointer moves ^ 

A2 VERIFY POWER 

rO CLUSTER 


GO to Step B1. 

REPAIR power to 
cluster. 

• With ignition on 
lamps for prope 
voltmeter or tes 
terminal of clust 

observe other gauges and warning 
operation. If necessary, use 
light to verify voltage at B + 

=r connector. 

Other gauges and ^ 

warning lamps operate 
correctly: voltage 
present at duster 

Other gauges and ^ 

warning lamps do not 
operate correctly: no 
voltage present at 
cluster 


CK9056-2B 

TEMPERATURE/OIL GAUGE INACCURATE 

T 

:ST STEP 

RESULT 

ACTION TO TAKE 

B1 TESTING SENDEF 

, CIRCUIT AT LOW 

Gauge reads C or L ^ 

Pointer does not move ^ 

GO to Step B2. 

GO to Step B3. 

• Insert test box in 
connector at sen 
side of connector 

sender circuit. Disconnect 
ler and connect test box to cluster 
Set box to LOW (73 ohms). 

B2 TESTING SENDER 

CIRCUIT AT HIGH 

Temperature gauge ► 

reads H 

Temperature gauge ► 

does not read H 

Oil gauge reads ^ 

approximately MID 

SCALE 

Oil gauge does not ^ 

read approximately 

MID SCALE 

REPLACE sender. 

GO to Step B3. 

REPLACE sender. 

GO to Step B3. 

TEMPERATURE G 

• Set test box to H 

OIL GAUGE 

• Set test box to M 

VUGE 

GH (9.7 ohms). 

D SCALE (22 ohms). 



RCUIT WIRING 

Wiring OK ^ 

Wiring shorted or open ^ 

REPLACE gauge. 

REPAIR wiring. 


• Check sender circ 
ohmmeter. 

; jit wiring for shorts or open with 


CK9057-2C 
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DIAGNOSIS AND TESTING (Continued) 


Calibration Test (Witho 

Test the temperature 
resistor for high calibratior 
ohm resistor for mid sc 
resistor for low calibratio 

Turn the ignition switch 
9.7-ohm resistor for tei 
resistor for oil between th 
The centerline of the poi 
band around the "H" mar 
scale for oil. 


gauge with a 9.7-ohm 
the oil gauge with a 22 
e check and a 73-ohm 
as follows: 

3 RUN or ACC. Connect a 
perature, or a 22 ohm 
i gauge lead and ground, 
ter should fall within the 
for temperature, and mid 



Connect a 73-ohm resistor between the gauge 
lead and ground. The centerline of the pointer 
should fall within the band around the "C" or "L" 
mark. 

• If the gauge tests wi :hin calibration, replace the 
sender. 

• If the gauge still tests out of calibration, replace 
the gauge. 


OIL PRESSURE I 
SENDER | 


F ESISTANCE 
: 3 OHMS AT LOW MARK 
: .2 OHMS AT MID SCALE 


K14165-1A 


COOLANT 
TEMPERATURE | 
SENDER 



ESISTANCE 
3 OHMS AT COLD MARK 
7 OHMS AT HOT MARK 


GNETIC GAUGE 


Gauge Bench Test for Open Windings 

To test the gauge for open windings, remove the 
gauge from the vehicle. Connect the gauge to an 
ohmmeter and read the resistance. The coil 
resistance from the back of gauge"B+" to "S" will 
be approximately 60 ohms. From "S" to "G" it wilt 
be approximately 54 ohms. If the gauge reads open 
or short, replace gauge. 

The Rotunda Instrument Gauge System Tester 
Model 021-00055 or equivalent can be used to 
diagnose problems in the magnetic gauge system. 


Coolant Warning 

If a temperature indicating system is still not 
indicating properly, check the engine coolant level 
to make certain that coolant level is still at full point. 
Also verify that thermostat is operating and that fan 
belt tension is within specification. 


Low Oil Level Warning Lamp 
System Check 

With oil at FULL mark on dipstick and the engine 
oil warm to assure that the oil drains properly from 
the oil sensor, turn ignition on and start engine. 
Warning lamp should come on briefly in START for 
bulb prove-out, then go out. Turn engine off. Drain 
1.9 liters (2 quarts) of oil from engine. Wait 
approximately 5 minutes. Then, restart engine. 
Warning lamp should come on and stay on. 

If the lamp does not come on check the following: 

• Check fuse. 

• Check low oil level relay. 

• Check low oil level sensor. 

• Check lamp. 


Sensor Test 

Connect positive lead of a VOM to sensor 
terminal and negative lead to sensor housing. With 
sensor submerged in oil (engine full), meter should 
read "open," and resistance should be greater than 
100,000 ohms. With sensor out of oil (oil drained), 
resistance should be less than 1,000 ohms. 

NOTE: Sensor must be horizontal when this test is 
conducted. 

It is best to conduct test with sensor in pan with 
hot oil to ensure that oil properly drains from sensor. 
If removed from pan, sensor must first be 
submerged in warm oil to ensure proper positioning 
of the float before testing. The sensor must be held 
horizontally during bench testing to ensure that the 
float remains correctly oriented. 


Model 

Nomenclature 

Location 

Electronic Relay Location 

Ranger/ 
Bronco II 

Check Oil 

Cluster 

RH Side of Steering Column 
Reinforcement 

Aerostar 

Check Oil 

Cluster 

RH Side of Steering Column 
Reinforcement 


CK9489-1B 
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DIAGNOSIS AND TEST NG (Continued) 


TEST EQUIPMENT: VOM 

JGHT STAYS ON AFTER STARTING ENGINE — OIL NOT LOW 


ST STEP RESULT 



• Veri'y oil level is full then check electronic relay 
ground by discor necting wire from sensor and 
restart engine. 


Light goes off 


ACTION TO TAKE 




CHECK sensor 
resistance. If less than 
100 K ohms. REPLACE 
sensor. If greater than 
100 K ohms — 
REPLACE electronic 
relay. 


Light stays on 


• Check wiring arc lit between oil sensor and terminal Wire shorted to ground 
No. 4 of electroni: relay. 

Wire OK 




GO to Step 2A. 


REPAIR wiring. 


CHECK for continuity at 
the relay connector; 
CHECK for battery and 
ground (REFER to wiring 
schematic). If circuit 
checks replace the relay. 


LIGHT DOES flOT STAY ON WHEN LOW ON OIL (1.9 LITRES [TWO QUARTS] OR MORE) 


I 


• Check electronic r slay by disconnecting wire from Light stays on 
terminal No. 4. Ws it approximately 5 minutes. Then 
short terminal to g round. Start engine. 


Light does not stay on 


i 


• Check sensor resit tance between sensor terminal Greater than IK ohms ► REPLACE sensor, 
and ground. 

Less than IK ohms ^ CHECK wiring or 

connector to sensor for 
open circuit. 


NOTE: Ignition should be turned off for a minimum of 5 minutes between checks to ensure that 
the electronic relay nas “reset” 


LIGHT BUNKS INTERMITTENTLY WHILE DRIVING 




RECONNECT wire. GO 
to Step 2B. 

CHECK for continuity at 
the relay connector; 
CHECK for battery and 
ground (REFER to wiring 
schematic). If circuit 
checks replace the relay. 



e Check for loose connections to relay or bulb. 


Not OK 


SERVICE connections. 

REPLACE electronic 
relay. 
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REMOVAL AND INSTALLATION 


For sending unit locations and torque 
specifications, refer to this Sending Unit Location 
Guide under Specification: i in this Section. 


Temperature Sending Unit 

1. Remove cap from radiator to relieve any 
pressure and then replace cap. This reduces 
coolant loss during s snder replacement. 

2. Disconnect the temp srature sending unit wire 
at the sending unit. 

3. Prepare the new ten perature sending unit for 
installation by applying Pipe Sealant with 
Teflon® D8AZ-19J54-A (ESG-M4G194-A, 
ESR-M18P7-A) or equivalent, or a small 
amount of electricall r conductive sealer to the 
threads. 

4. Remove the temper; iture sending unit form the 
cylinder head and ir imediately install the new 
temperature sending unit. Tighten to 11-24 
N m (8-18 ft-lb). 

5. Connect the wire tc the temperature sending 
unit. 

6. Refill cooling syster i to replace lost coolant. 

7. Start the engine. Check the sending unit 
operation. 


Temperature Gauge 

Remove the instrument cluster as outlined in 
Section 13.01 Instrument Cluster/Console 
Modules. Then, remove the lens and mask from the 
cluster. Pull gauge terminals from backplate clips 
and remove the gauge. To install, reverse the 
removal procedure. 


Oil Pressure Gauge 

Remove the instrument cluster. Refer to Section 
13-01, Instrument Cluster/Console Modules. Then 
remove the lens and mask from the cluster. Pull 
gauge terminals from backplate clips and remove 
the gauge. To install, reverse the removal 
procedure. 


Oil Pressure Indicator Lamp 

To remove the indicator bulb, remove instrument 
cluster. Refer to Section 13.01, Instrument Cluster/ 
Console Modules. Turn the bulb and socket 
assembly to the printed circuit and turn it clockwise 
one-fourth turn. 


Oil Pressure Sending Unit 


To remove the sendi 
at the unit terminal am 
mounting. Install the ne\ 
11-24 N-m (8-18 ft-lb). 
terminal and check the 
pressure switch type d 
lamp system is not inter] 
resistance type unit ca 
with the gauge system 
Catalog for proper par 
wrong part will result it 
indicating system and 
gauge. 


i g unit, disconnect the wire 
unscrew the unit from its 
\ ^ sending unit and tighten to 
Connect the wire to the unit 
operation of the unit. The 
nit used with the indicator 
:hangeable with the variable 
led a sender, which is used 
. Refer to the Master Parts 
is usage. Installation of the 
i an inoperative oil pressure 
a damaged sender unit, or 


Low Oil Level Sensor 
Removal and Installation 

1. With engine off, drain at least 1.9 liters (2 
quarts) of oil from engine. 

2. Disconnect electrical connection. 

3. Remove sensor with a 26mm (1 -inch) socket or 
end wrench. 

4. To install reverse Steps 1, 2 and 3. 


.FRONT OF 
» VEHICLE 


OIL PRESSURE SWITCH - 2.3L 


WIRING 

ASSEMBLY 



| w I OIL PRESSURE SWITCH q ) 
^--1 9278 

11-24 N-m (8-18 FT-LB) 

K5834-1B 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: When replacing) 
sensor as follows: 


oil level sensor, lighten 


When replaced using an all plastic and rubber 
gasket with a molded in O-ring, tighten sensor to 
27-34 N-m (20-25 ft-lb). 


15 A. FUSE 


IN FUSE PANEL 


m 


LOW OIL LEVEL 
ELECTRONIC RELAY 


NOTE: REFER TO THE ELECTRICAL 

AND VACUUM TROUBLESHOOTING 
MANUAL FOR WIRING CIRCUIT 
NUMBERS AND COLOR CODES. 


1 5 

TIMING CIRCUIT 


LOW Oil 
LEVEI 
SENSOF 
(OPENS 
WITH 
NORMAl 
OIL LEVEL! 


LOW 

OIL 

LEVEL 

LAMP 


IGNITION SWITCH 
LAMP PROVE OUT 


s 


INSIDE OIL PAN 


WIRING SCHEMATIC - TYPICAL 


K8955-2C 


SPECIFICATIONS 


SENDING UNIT LOCATION GUIDE 


Vehicle 

1 

Engine 

Sending Unit 

Sending Unit Location 

Torque 

N*m (Ft-Lb) 

Aerostar 


3.0L 

Oil 

Engine Block — Behind Right Cylinder Head 

11-24 

(8-18) 

Ranger 


2.3L 

Oil 

Cylinder Head — Left Side, Toward Rear 

11-24 

(8-18) 

Flanger and Bronco II 


2.9L 

Oil 

Engine Block — Lett Side 

11-24 

(8-18) 

Aerostar 


3.0L 

Temperature 

Intake Manifold — Front 

11-24 

(8-18) 

Ranger 


2.3L 

Temperature 

Engine Block — Left Side, Toward Rear 

11-24 

(8-18) 

Ranger and Bronco II 


2.9L 

Temperature 

Intake Manifold — Left Front 

11-24 

(8-18) 

Ranger and Bronco II 


All 

Oil Level 

Engine Oil Pan — Left Side 

27-34 

(20-25) 

Aerostar 


3.0L 

Oil Level 

Engine Oil Pan — Right Side 

27-34 

(20-25) 


CK12795-2A 
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DESCRIPTION AND OPER VTION .13-06-1 

REMOVAL AND INSTALLATION 

Horns—Aerostar. .13-06-2 

Horns—Ranger/Bronco II .13-06-3 


SUBJECT 

TESTING 

Horn . 

VEHICLE APPLICATION 


PAGE 

13-06-1 

13-06-1 


VEHICLE APPLICA' 

ION 

All Aerostar and Rang« 

sr/Bronco II Vehicles. 


DESCRIPTION AND OPERATION 



A single electric horn is standard, on Ranger and 
Aerostar. Dual horns ars standard on Bronco II and 
optional on Ranger and Aerostar. 


Horn Current Test 


JUMPER WIRE 


TESTING 


Horn 

With Testing Equipmc 

Verify that the groum 
good by checking the to 
On Aerostar models, th< 
tightened to 11-16 N i 
Bronco II models, the t< 
(7.5-9.0 ft-lb). Connect 
terminal of the battery tc 
normally, check the hi 
proceed as follows: 

Connect a voltmeter t 
and vehicle battery. T 
battery voltage. If the cui 
circuit), turn the adjusti 
until the meter reads 5.0 
clinching housing extrusi 
if the current is greater t! 
adjust the horn to 5.0-5 


I connection to the horn is 
que on the mounting screw, 
i mounting screw should be 
i (8-11 ft-lb). On Ranger/ 
rque should be 10-12 N-m 
a wire from the positive 
i the horn. If the horn blows 
jrn wiring; if it does not, 

ind an ammeter to the horn 
ne voltmeter should read 
rent reads zero amps (open 
ig screw counterclockwise 
5.5 amps. Secure screw by 
ons with diagonals or pliers, 
lan 5.5 amps. If you cannot 
5 amps, replace the horn. 



Without Test Equipment 

Connect a jumper wire from fastener (bolt) of the 
horn mounting bracket and the negative (-) terminal 
of the battery to the horn. Connect another jumper 
wire from the horn terminal to the positive (+) 
terminal of the battery. 

If the horn does not sound, and there is no 
evidence of a spark at the battery terminal, 
disconnect the jumper wires and turn the adjusting 
screw counterclockwise 1/4-1/2 turn and secure 
screw by clinching housing extrusions with 
diagonals or pliers. If the horn does not sound when 
the jumper wires are reconnected, replace the horn. 
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Horns 


13-06-2 


TESTING (Continued) 


Horn Current Draw Te 



REMOVAL AND INSTALLATION 


Horns—Aerostar 

All Aerostar horn asse mblies are mounted in the 
engine compartment. Th( i standard low pitch horn is 
mounted on the RH fend ;r apron. The optional high 
pitch horn is mounted on the RH fender apron below 
the standard horn. 


Disconnect the horn wire from the terminal and 
remove the mounting screw. Repeat for second 
horn, if equipped. When installing a horn and 
bracket assembly, tighten the mounting screw 11-16 
N-m (8-11 ft-lb). 


FRONT OF VEHICLE 


FRONT OF VEHIC 


WIRING 

'ASSEMBLY 


HORN 
ASSEMBLY 
(LOW PITCH)' 
13802 


SCREW 
N801939-S39 
TIGHTEN TO 
11-16 N-m 
(8-11 FT-LB) 




WIRING 

ASSEMBLY 


HORN ASSEMBLY! 
"13802 



WIRING . 
' ASSEMBLY 






SCREW 
N801939-S39 
TIGHTEN TO 
11-16 N-m 
(8-11 FT-LB) 


FENDER 

APRON 

(RH) 


HORN ASSEMBLY 
'(HIGH PITCH) 
13801 


VIEW SHOWING STANDARD HORN 


VIEW SHOWING INSTALLATION WITH 
DUAL HORNS 


K8793-2B 
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Homs 


13-06-3 


II 


REMOVAL AND INSTALLATION (Continued) 
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OPERATION.13-08A-1 
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Trip Computer. 13-08A-1 

TESTING 
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SUBJECT 


PAGE 


TESTING (Cont'd.) 

Pinpoint Test #2.13-08A-4 

Pinpoint Test #3.13-08A-4 

Pinpoint Test #4.13-08A-4 

VEHICLE APPLICATION.13-08A-1 


VEHICLE APPLICAT 

ON 

All Aerostar Vehicles 
Clusters. 

with Electronic Instrument 

f 


DESCRIPTION 


The Aerostar trip con 
display and is illuminate 
instrument cluster bulb 
No. 37 bulbs are used 
headlamp-on conditions 
of the headlamp dimme 
uses input information fri 
speed sensor, and the 


OPERATION 


iputer uses a liquid crystal 
d with a standard No. 194 
Four additional miniature 
to light the buttons during 
Illumination varies with use 
control. The trip computer 
>m the fuel level sender, the 
EEC-IV module. 


The trip computer provides the following 
information on demand: 

Average Fuel Econor ly—AV ECON 
Instantaneous Fuel Economy—INST ECON 
Fuel Used—FUEL \Ji ED 
Distance to Empty—l >TE 
Average Speed—AV SPEED 
Distance Traveled—[ 1ST 
English/Metric Selec ion—ENG/MET 
Reset—RESET i 


le eight buttons will invoke 
ten a button is depressed, 
onds with a short audible 
the trip computer has 
Jepression. Any of the six 
isplayed in either English or 
i with each depression of 


Pressing any one of t 
the specific function. W 
the trip computer resp 
beep indicating that 
recognized the button 
basic functions can be c 
Metric units, alternatini 
English/Metric button. 

Average economy, fu ?l used, average speed and 
distance are resettable functions. Each of these 
calculations are based on data received since the 
last time the function w is reset. Each function can 
only be reset while it is displayed. Depressing the 
RESET button when ei her DTE or INST ECON is 
displayed will have no effect. 


REMOVAL AND INSTALLATION 


Trip Computer 

Removal and Installation 

1. Remove the four screws retaining the roof 
console. Two are located behind the screw 
cover plate just above the "Trip Computer" 
nomenclature. 

2. Lower console away from roof. 

3. Remove the four trip computer retaining 
screws. 

4. Disconnect trip computer connector. 

5. Lift trip computer out of console. 

6. To install, reverse Steps 1 through 5. 


ROOF CONSOLE 


COMPUTER 
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VEHICLE APPLICATION 

All Aerostar Vehicles with Electronic Instrument 
Clusters. 


DESCRIPTION 


The Aerostar trip computer uses a liquid crystal 
display and is illuminated with a standard No. 194 
instrument cluster bulb. Four additional miniature 
No. 37 bulbs are used to light the buttons during 
headlamp-on conditions. Illumination varies with use 
of the headlamp dimmer control. The trip computer 
uses input information from the fuel level sender, the 
speed sensor, and the EEC-IV module. 


OPERATION 


The trip computer provides the following 
information on demand: 

Average Fuel Economy—AV ECON 
Instantaneous Fuel Economy—INST ECON 
Fuel Used—FUEL USED 
Distance to Empty—DTE 
Average Speed—AV SPEED 
Distance Traveled—DIST 
English/Metric Selection—ENG/MET 
Reset—RESET 

Pressing any one of the eight buttons will invoke 
the specific function. When a button is depressed, 
the trip computer responds with a short audible 
beep indicating that the trip computer has 
recognized the button depression. Any of the six 
basic functions can be displayed in either English or 
Metric units, alternating with each depression of 
English/Metric button. 

Average economy, fuel used, average speed and 
distance are resettable functions. Each of these 
calculations are based on data received since the 
last time the function was reset. Each function can 
only be reset while it is displayed. Depressing the 
RESET button when either DTE or INST ECON is 
displayed will have no effect. 


REMOVAL AND INSTALLATION 


Trip Computer 

Removal and Installation 

1. Remove the four screws retaining the roof 
console. Two are located behind the screw 
cover plate just above the "Trip Computer" 
nomenclature. 

2. Lower console away from roof. 

3. Remove the four trip computer retaining 
screws. 

4. Disconnect trip computer connector. 

5. Lift trip computer out of console. 

6. To install, reverse Steps 1 through 5. 


ROOF CONSOLE 



COMPUTER 
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Trip Computer 


13-06A-2 



K14401-1A 
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Trip Computer 


13-08A-3 



The vehicle should be prepared for testing by 
safely raising the drive wheels off the floor, starting 
the engine (ensure proper exhaust ventilation), and 
placing the transmission in gear allowing the wheels 
to freely rotate. The trip computer can now be 
placed in its diagnostic mode by holding the DTE 
button depressed for five seconds until the "IN" and 


"AV" segments both turn on at the same time. 
While in the diagnostic mode the table below shows 
the trip computer's proper response when each of 
the function buttons is depressed. The last column 
lists the "actions" to be taken when the "proper 
responses" are not received. 


COMPUTER DIAGNOSTIC MODE 

Hold DTE button depressed for five seconds until “IN” and “AV” both display. 


BUTTON 

PROPER RESPONSE 

ACTION 

ENG/MET 

• All segments should go off leaving 
a blank display. 

• REPLACE trip computer if any 
segments remain on. 

DTE 

e A number from 25 to 245 and GAL 
should be displayed. 

• GO to Pinpoint Test 1 if the 
number is less than 25 or 
greater than 245. If GAL is not 
displayed, REPLACE trip 
computer. 

AV ECON 

e A number like 002 or 004 indicating 
the programming level will be 
displayed and tones will sound. 

• REPLACE trip computer if the 
number does not appear or 
the tones do not solmd. 

AV SPEED 

e All display segments should go on. 

• REPLACE trip computer if all 
segments are not on. 

DIST 

e A number from 0 to 255 should 
slowly be increasing every 1/50th 
mile. MILES should also be 
displayed. 

• GO to Pinpoint Test 2 if the 
number is not increasing. If 
MILES is not displayed then 
REPLACE trip computer. 

INST ECON 

e A number from 0 to 255 should 
slowly be increasing as every 9.8 
ml (1/3 oz.) of fuel is used. GAL 
and /H should also be displayed. 

• GO to Pinpoint Test 3 if the 
number is not increasing. If 

GAL and /H are not displayed, 
REPLACE trip computer. 

RESET 

e Return module to normal operation. 

• If normal operation is not 
restored, REPLACE module. 



Pinpoint Test #1 

Place the trip computer into the diagnostic mode 
by holding the DTE button depressed for five 
seconds until the "IN" and "AV" segments both 
come on. The number displayed (25-245) should be 
proportional to the fuel level in the tank. The lower 
fuel levels are indicated by lower numbers and high 
levels with higher numbers. Numbers less than 25 
indicate one of the following problems: 

1. Fuel level sender shorted to ground. 

2. Sender connection wiring shorted to ground. 

3. Worn or damaged electronic fuel gauge. 

4. Worn or damaged trip computer. 

NOTE: Problems 1, 2, and 3 will also result in an 
abnormally high or low fuel gauge reading. 


Numbers greater than 245 indicate one of the 
following problems: 

5. Fuel level sender electrically open. 

6. Sender connection wiring open or shorted to 
battery voltage. 

7. Open connector wiring (Pin 3) at the trip 
computer. 

8. Worn or damaged trip computer. 

NOTE: Problems 5 and 6 will also result in an 
abnormally high fuel gauge reading. 

Look for the above problems as symptoms dictate 
and see Trip Computer Circuit Chart. 
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TESTING (Continued) 


Pinpoint Test #2 

The vehicle should be prepared for testing by 
safely raising the drive wheels off the floor, starting 
the engine (insure proper exhaust ventilation), and 
placing the transmission in gear allowing the wheels 
to freely rotate. Place the trip computer Into the 
diagnostic mode by holding the DTE button 
depressed for five seconds until the "IN" and "AV" 
segments both come on. 

Now press the DIST button. The* TlOmBer 
displayed should increase by one every time 1 /50th 

of a mile is driven. The number will increase up to 
255 and then start over at 0 again. If the number 
does not increase, inspect the wiring and harness 
connections to the speed sensor for continuity and 
repeat test. If the test still fails, check to be sure that 
the speed sensor is sending an AC signal to the trip 
computer (Pin #5). If no signal is present, or if the 
signal is battery voltage, replace the sensor. If the 
-signal is present, replace the trip computer and 
repeat test. 

••••-»-' •. ' 



Pinpoint Test #3 

The vehicle should be .prepared for testing by 
starting the engine (insure proper exhaust 
ventilation). Place the trip computer into the 
diagnostic modes by holding the DTE button 
depressed for five seconds until the "IN" and "AV" 
segments both come on. 

Now press the "INST ECON" button. As fuel is 
used, the number displayed should increase by one 
every time 1 /400th of a gallon of fuel is used. If the 
engine were left running long enough, the display 
would increase to 255 and then start over at 0 again. 

Pinpoint Test #4 


SYMPTOMS 

ACTION 

Fuel Econ and DTE Too High 

Verify connection and continuity of circuit 305 (LB/P) from Pin #6 of 
tripcomputer connector C307, to Pin 34 of EEC-IV module. Repair or 
replace wiring as needed. 

Fuel Econ and DTE Too Low 

Verify connection and continuity of circuit 150 (DG/W) from Pin #5 of 
tripcomputer connector C307 to Pin #3 of electronic instrument cluster 
connector Cl 19. If electronic speedometer always reads low or 0, 
verify connection and continuity of circuit 150 (DG/W) from Pin #3 of 
connector Cl 19 to the speed sensor. Repair wiring and retest. If 
condition persists, replace speed sensor. 

DTE Too High or Low 

Verify fuel tank options at connector C307: 

Tank Size Pin 14 

17 Gallon Open 

21 Gallon Grounded (via Pin 12) 

DTE Is High and Doesn’t Change 

Open in fuel sender circuit. See fuel gage diagnostics. 

DTE Is 0 All the Time 

Short in fuel sender circuit. See fuel gage diagnostics. 


Check to make sure that the number displayed is 
increasing. If it does not increase, check the wiring 
and harness connectors for continuity with an 
ohmmeter. Verify wiring, continuity to Pin #35 of the 
EEC-IV module. If wiring and connectors appear to 
be correct, restart engine and check the fuel flow 
terminal (Pin #6) to verify that signal is being 
received by the trip computer. If no signal is being 
received or if the signal is battery voltage, replace 
the EEC-IV module. If a signal is being received, 
replace the trip computer and repeat test. 


CK14402-2A 



















02-2SI0UK) 



*»1 |B9 )2 JO) lit uy <n «J»M 
jodumr jo |Ofy teg u joj uogoeuuoQ on 

— 

— 

V) 


uoqoauuoo on 

— 

— 

ei 

m />ib 

puncug afioi 

zee 

zee 

2) 


uogoeuuoQ on 

— 

— 

)) 


uoqoouuoo on 

— 

— 

0) 

»a 

punojQ iBjsoeny 

3ZS 

OZS 

6 

«/ffl 

(6 u!JU &1 uo»ng) z# Wdui iBjsoegy 

61 

6) 

8 

XOffl 

(6upy6n Aetcteta) i# jndu| jejsooqu 

ytv 


z 

d/ai 

indui mou (onj 

soe 

soe 

9 

M/90 

indui poods 

OS) 

OS) 

S 

Maxd 

uogju6| 

68* 

68* 

* 

M/A 

lOAOi |onj 

62 

62 

e 


uoipeuuoo on — indu] Aiopcj 

— 

— 

2 

A/91 

o6ew<y\ Aiejjeg 

QVS 'B*S 

e*s ‘VS 

) 

apoo jojoo 

OOROOWU»PI 1)00*10 

XIX 

XIX MON 

Joqu*N 

■ - 


JtqujnN H*»J»0 

u|d Jopouooo iOCO 


wwo unowo uaxndnoo <«u. 



(penuHuoo) ONI±S31 


9-V80-EI- 


js^nduioo diJi 


S-V80-EI 
































































13-09-1 


Miscellaneous Gauges/Warning Devices 


13-09-1 


SECTION 13-0 


Miscellaneous Gauges/ 
Warning Devices 


SUBJECT 


PAGE SUBJECT PAGE 


DESCRIPTION 


Headlamps on Warning Buzzer/Chime 

4x4/Low Ranger Indicator .. 

DIAGNOSIS AND TESTING 


Warning Buzzer/Chime System 
4x4/Low Range Indicator . j... 


13-09-2 

13-09-1 

13-09-3 

13-09-3 


REMOVAL AND INSTALLATION 

Warning Buzzer/Chime—Aerostar .13-09-7 

Warning Buzzer/Chime—Ranger and 

Bronco II.13-09-9 

4x4 Indicator Lamp Switch .13-09-7 

VEHICLE APPLICATION.13-09-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


4x4/Low Ranger Indicator 
Ranger and Bronco II 

The 4x4/Low Range j Indicator Lamp circuit 
consists of two lamps located on the instrument 
cluster and a switch located in the transfer case. 
One lamp indicates when the vehicle is in the four- 
wheel drive position and one lamp indicates when 
you are in low range. 

When the four-wheel drive is engaged, the switch 
closes a first contact and the 4x4 lamp illuminates. 
When the low range is engaged, the switch closes a 
second contact and the low range bulb illuninates. 


i 


INSTRUMENT WIRING 

PANEL ASSEMBLY 

















13-09-2 


Miscellaneous Gauges/Waming Devices 


13-09-2 


DESCRIPTION (Continued) 


Headlamps on Warning Buzzer/Chime 
Aerostar 

With optional Headlamps on Warning, a seven 
terminal buzzer/chime, replaces the six terminal 
buzzer/chime used with Key Warning. This buzzer/ 
chime allows dual function of the Key Warning and 
Headlamps On Warning buzzers/chimes. The 
seventh terminal is conpected to the taiUamp circuit 
(circuit No. 14); otherwise the circuits are identical. 
As in Key Warning, when the door is opened, circuit 



No. 159 is energized and, if the headlamp switch is 
operated, buzzer/chime ground path is completed, 
operating chime. The buzzer/chime will continue to 
operate until either the headlamp switch is turned off 
or the driver's door is closed. The buzzer/chime is 
located on the top LH side of the instrument panel to 
the right of the steering column. 


BATTERY LEAD 



STARTER MOTOR 
RELAY/SOLENOID 


TO STARTER 
MOTOR 


SEAT BELT 
: WARNING 
LAMP 



AUDIBLE WARNING CIRCUIT - STANDARD 
INSTRUMENT CLUSTER - AEROSTAR 


K8645-7B 


AUDIBLE WARNING CIRCUIT - ELECTRONIC 

INSTRUMENT CLUSTER - AEROSTAR K864B-1C 
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DESCRIPTION (Continued) 


Ranger and Bronco II 

Some vehicles are equipped with Headlamps On 
indicator system, to tell the driver that the exterior 
lamps have been left on. The buzzer/chime is 
incorporated inside the seiat belt warning buzzer/ 
chime housing and is activated when the drivers 


door is opened while the headlamp switch in in the 
"Park" or "Headlamp" position. The buzzer/chime 
is connected to the LH front courtesy lamp switch. 
The buzzer/chime is located below the ashtray in 
the center of the instrument panel. 



J 


® ® ® 

t-drt 


n rr~] czi i- 

f-H—-V 


® © <D ® 
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DIAGNOSIS AND TESTING 
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DIAGNOSIS AND TESTING (Continued) 
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DIAGNOSIS AND TESTING (Continued) 


WARNING BUZZER/CHIME DIAGNOSIS GUIDE 


ST STEP 


RESULT 


ACTION TO TAKE 


Terminal No. 



Wire Color 


Black/Pink Hash 
Black 

Dark Green/Light Green Stripe 
Red/Yellow Hash 
Brown/Light Blue Dot 
Red/Pink Stripe 
White/Purple Stripe 

Tan/Yellow Stripe 

Red/White Dot 


CHECK TONE GENERATOR SYSTEM FUSE 


• If buzzer/chime is properly connected, check the 
buzzer/chime system fuse. 


2.2 CHECK FOR VOLTAGE AT CIRCUIT 640 (R/YH) 


• Connect a 12-volt test lamp between circuit 640 
(R/YH) and ground. 

• Turn ignition switch to RUN. 


2.3 CHECK FOR VOLTAGE AT CIRCUIT 159 (R/PK) 


• Connect a 12-volt test lamp between circuit 159 
(R/PK) and ground, 

• Open door. 


CHECK FOR GROUND AT CIRCUIT 57 (BK) AND 
VOLTAGE AT CIRCUIT 640 (R/YH) 


• Connect a 12-volt test lamp between circuit 640 
(R/YH) and 57 (BK). 


2.5 CHECK FOR GROUND AT CIRCUIT 85 (BR/LB D) 
AND VOLTAGE AT CIRCUIT 640 (R/YH) 


• Retract seat belts. 

• Connect a 12-volt test lamp between circuit 85 
(BR/LB D) and circuit 640 (R/YH). 

• Turn ignition switch to RUN. 


Function 


Key warning switch to buzzer/chime 
Ground 

Buzzer/chime to seat belt warning lamp 
Ignition (RUN) to buzzer/chime 
Buzzer/chime to seat belt warning switch 
Door jamb switch to buzzer/chime 
Ignition (RUN or ACC) to buzzer/chime (only for 
electronic cluster). 

Message center to buzzer/chime (only for electronic 
cluster). 

Buzzer/chime to headlamp switch 


GO to 2.2. 



REPLACE fuse. 


GO to 2.3. 

CHECK circuit 640 
(R/YH) back to ignition 
switch. SERVICE as 
required. 


GO to 2.4. 

CHECK circuit 159 
(R/PK) back to courtesy 
light switch. SERVICE 
as required. 


GO to 2.5. 


CHECK circuit 57 (BK) 
back to body ground. 
SERVICE as required. 


GO to 2.6. 

CHECK circuit 85 
(BR/LB D) back to 
seatbelt switch. 
SERVICE as required. 


CK6906-2B 
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DIAGNOSIS AND TESTING (Continued) 


WARNING BUZZER/CHIME DIAGNOSIS GUIDE 


tEST STEP 

RESULT ► 

ACTION TO TAKE 

2.6 CHECK FOR GROUND AT CIRCUIT 

Test lamp lights ^ 

Test lamp does not ^ 

light 

GO to 2.7. 

CHECK circuit 158 
(BK/PK H) back to lock 
cylinder switch. 

SERVICE as required. 

• Connect a 12-volt test lamp between circuit 159 
(R/PK) and circuit 158 (BK/PK). 

• Open driver's door. 

• Insert key in ignition. 

i 

2.9* CHECK FOR VOLTAGE AT CIRCUIT 296 (W/P) 

Test lamp lights ► 

Test lamp does not ► 

light 

GO to 2.10. 

CHECK circuit 296 
(W/P) back to ignition 
switch. SERVICE as 
required. 

• Put ignition in ACC position. 

• Connect a 12-volt test lamp between circuit 296 
(W/P) and groiind. 

2.10* CONNECT A JUMPER BETWEEN TERMINAL 8 
(CIRCUIT 183 T/Y) AND GROUND 

No tone ^ 

Tone sounds ^ 

REPLACE the warning 
chime. 

Warning chime OK 

GO to 2.11. 

• Connect a jumper from terminal 8 (circuit 183 T/Y) 
and a good ground. 

2.11* CHECK CIRCUIT 183 (T/Y) 


SERVICE circuits. 

REFER to Electronic 
Instrument Cluster 
diagnostics. 

• Check circuit 1jB3 (T/Y) back to the electronic 
instrument cluster. 

f 

2.7 CHECK FOR VQLTAGE AT CIRCUIT 257 (BR/LB H) 

Test lamp lights ^ 

Test lamp does not ^ 

light 

Headlamp switch and 
circuit 257 OK. 

GO to 2.8. 

CHECK circuit back to 
headlamp switch. 
SERVICE as required. 

• Connect a 12-yolt test lamp between circuit 257 and 

ground. ; 

• Pull headlamp switch ON. 

2.8 CHECK SEAT BELT WARNING BULB 

Seat belt warning bulb ^ 
in panel lights 

Seat belt lamp does ^ 

not light 

Bulb and circuit OK. If 
vehicle is equipped with 
electronic cluster, GO to 
2.9. Otherwise, if buzzer/ 
chime is still not 
operating correctly, 
REPLACE buzzer/chime 
and RETEST. 

CHECK bulb, REPLACE 
if necessary. REPEAT 
test. CHECK circuit back 
to seat belt warning 
lamp. 

• Connect a jumper between circuit 640 and 450. 

• Turn the ignitipn switch to RUN. 

1 


‘Only for vehicles with electronic cluster. CK6908-2B 
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REMOVAL AND INSTALLATION 


4x4 Indicator Lamp Switch 

1. Disconnect electrical connector at switch. 

2. Remove switch. 

3. Install replacement switch and connect 
electrical connector. 

4. Check circuit operation. 


INDICATOR 

SWITCH 



FRONT OF VEHICLE 


TRANSFER 

CASE 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Warning Buzzer/Chime—Ranger and 

Bronco II 

Removal and Installation 

1. Remove one bracket to instrument panel 
attaching screw and lower bracket. 

2. Remove one chime to bracket attaching screw 
and remove chime from bracket. 

3. Disconnect wiring connector and remove 
chime. 

4. To install reverse Steps 1 through 3. 


PART OF 14401 
WIRING 



INSTRUMENT 



PANEL REINFORCEMENT 


WARNING BUZZER/CHIME - RANGER/BRONCO II 


K14174-2A 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles. 


DESCRIPTION AND OPERATION 


Dual Brake Warning Lights 

All vehicles use a BRAKE warning light in the 
instrument panel to warn of system malfunctions. 
The red BRAKE warning light is used to indicate a 
low fluid condition, or^a parking brake applied 
condition. The low fluid level sensor is located in the 
master cylinder reservoir and is an integral part of 
the reservoir. It consists of a float and magnet 
assembly and a reed switch. When the fluid in the 
reservoir gets to a predetermined level, the magnet, 
which is attached to the float, actuates the reed 
switch, causing the warning lamp to light. Loss of 
fluid from either the primary or the secondary 
system will cause this system to actuate. 


Rear Antilock Warning Light 

Ranger and Bronco II vehicles are equipped with 
a Rear antilock braking system and have a REAR 
ANTILOCK light in addition to the BRAKE light. The 
yellow REAR ANTILOCK warning light is used to 
indicate a malfunction and a deactivation of the 
RABS system. It lights when triggered by the RABS 
module and is lit as long as there is a malfunction in 
the rear antilock braking system or until the ignition 
is in the "ON" position. 

For additional information regarding REAR 
ANTI LOCK warning light operation, refer to Section 
06-09, Antilock Control. 



DIAGNOSIS AND TESTING 


Dual Brake Warning Lamp System Tests 

1. Turn the ignition switch to the start position. If 
the brake warning lamp does not light, check 
the light and wiring and replace or repair wiring, 
if necessary. 
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DIAGNOSIS AND TESTING (Continued) 


If the brake warning lamp does not light when 
the fluid level in the master cylinder reservoir is 
low, the warning lamp may be burned out, the 
fluid level switch in the master cylinder reservoir 
may be inoperative or the switch-to-lamp wiring 
may have an open circuit. Check the bulb and 
replace it, if required. Check the switch-to-lamp 
wires for an open circuit and repair or replace 
them, if required. If the warning lamp still does 
not light, manually push the float in the reservoir 
to the bottom. If the lamp does not light now, 
replace the reservoir assembly. 

DUAL BRAKE WARNING LAMP - TYPICAL 
HOT IN START OR RUN 



PARKING BRAKE 
SWITCH 


DUAL BRAKE 
WARNING 
SWITCH 


IGNITION 

SWITCH 


Rear Antilock Brakes Lamp 

For diagnosis and testing of the REAR ANTILOCK 
light, refer to Section 06-09, Antilock Control. 


REMOVAL AND INSTALLATION 


Warning Lamps 

To remove the REAR ANTILOCK or BRAKE 
warning lamp bulbs, remove the instrument cluster. 
Refer to Section 13.01, Instrument Cluster. Turn the 
bulb and socket assembly one-fourth turn 
counterclockwise and remove. To install, position 
the new bulb and socket assembly to the printed 
circuit and turn it clockwise one-fourth turn. Reinstall 
the instrument cluster. 


Parking Brake Switch 

Aerostar 

Removal 

1. Remove the screws attaching the boot to the 
floor panel (remove the front screw first). 
Remove the boot. 

2. Place the parking brake control in the released 
position and disconnect the wire from the 
parking brake switch. 

3. Remove the screw from the switch and remove 
the switch. 

Installation 

1. Position the switch and tighten the screw to 1.4- 
2.3 N m (12-20 in-lb). 

2. Install the wire connector to the switch and 
place the parking brake lever in the released 
position. 

3. Install the boot over the lever and tighten the 
screws. 


Parking Brake Switch 

Ranger and Bronco II 

Removal 

NOTE: The parking brake switch for Ranger and 

Bronco II vehicles is located on the parking brake 

pedal assembly. 

1. From under the dashboard disconnect the wire 
from the switch. 

2. Remove the screw securing the switch to the 
pedal assembly, and remove the switch. 

Installation 

1. Position the switch and tighten the retaining 
screw. 

2. Connect the wire to the switch and test for 
parking brake light operation. 


Low Fluid Level Sensor 

The low fluid level sensor assembly is not 
serviceable. If the switch requires service, the 
plastic master cylinder reservoir assembly must be 
replaced as a unit. 
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DESCRIPTION AND OPERATION 


Charging System 

The Integral Alternator/Regulator (IAR) system 
has a solid-state voltage regulator located on the 
alternator itself. 

The integral alternator/regulator charging system 
is a negative ground system and consists of an 
alternator, an internal regulator, charge indicator, 
storage battery, fuse link and associated ygjBng.< 
Refer to the Electrical and Vacuum Troubleshooting 
Manual.* 


Fuse Link 

The fuse link is a short length of insulated wire 
integral with the engine compartment wiring 
harness. It is several wire gauges smaller than the 
circuit that it protects and is the color of the circuit 
being supplied by the fuse link. Service fuse links are 
green or black depending on usage. All fuse links 
have a flag molded on the wire or on the terminal 
insulator. Color identification of the flag or connector 
is Red—18 gauge wire, Orange—16 gauge wire, or 
Grejn—14 gauge wire. 

The fuse link is designed to burn out, thus 
protecting the alternator and wiring when heavy 
reverse current flows, such as when a booster 
battery is connected incorrectly, or a short to ground 
occurs in the wiring harness. 

A burned out link may have bare wire ends 
protruding from the insulation, or bubbled insulation 
with illegible identification. If it is hard to determine if 
the link is burned out, perform a continuity test. 

Refer to Section 18-01, Electrical Wiring and 
Circuit Protection, for testing procedures for fuse 
links used in the charging system. 



BATTERY TERMINAL 


J2171-1A 


Preliminary Information 

Before performing charging or system 

tests on the vehicle, note the comptaint suOlTJ^ 
slow cranking, battery dead or using 1$hM&ce§3™ e 
amount of water, top erf battery wet, amrttetegshP ws 
charge at all times or no charge, alteraaror^am 
lamp does hot come on or never goes dtft. Th 
information will aid in isolating the part of the system 
causing the symptom. 

Next, visually inspect as follows: 

1. Check the fuse link located between the starter 
solenoid and the alternator. Replace the fuse 
link if burned. 

2. Check battery posts and battery cable terminals 
for clean and tight connections: 1 Remove the 
battery cables (if corroded), clean and install 
them securely. 

3. Check for clean and tight wiring connections at 
the alternator, regulator and engine. 

4. Check the alternator belt tension using 
Standard V-Belt Tension Gauge T63L-8620-A, 
Rotunda Belt Tension Gauge 021-00019 or 
equivalents. Tighten to specification, if 
necessary. Refer to Section 03-05, Accessory 
Drive. 

• When a relatively new battery is dead or low 
in charge, test for current drain. See "Battery 
Diagnosis and Testing" for proper 
procedures. The following are some of the 
most common current drain problems: 

— Glove compartment lamp stays on with the 
door closed 

— Hood lamp stays on constantly 

— License plate or interior lamp stays on 
constantly 

— Other electronic component malfunctions 

• Check for secure ground connections at the 
engine and body. Also check for proper 
connections at the alternator and voltage 
regulator. 

• Check the testing equipment and 
instructions. If tne equipment is 
malfunctioning or the instructions for use are 
incorrect, use the equipment on a vehicle you 
know to be operating properly. 

Also, be aware that test values cited in this text may 
not be the same if another type of tester is used. In 
all cases, follow the manufacturer's instructions for 
use. 

• Check the Open Circuit Voltage (OCV) testing 
chart when interpreting OCV test results. If the 
OCV is excessively low, the battery will take 
longer to recharge. 

• Only test the charging system with a fully charged, 
properly operating battery. Ensure cable 
connections are clean and secure. 


Can be purchased as a separate item. 





14-00-3 


Electrical Power Supply System—General Service 


14-00-3 


DESCRIPTION AND OPERATION (Continued) 


• Note that with the JAR charging system the 
warning lamp coming on can have a different 
meaning than with prior systems. The lamp may 
indicate a high lamp voltage condition, which is 
not indicated in older!systems. 



TESTING 


A voltmeter (0 to 20 volt scale) ohmmeter (needle 
indicator type), jumper wire and a test lamp (12 volt) 
are the only tools required to perform an accurate 
check of the complete Charging system. Calibrate 
meters once a year and stamp the date of 
calibration on the meter 1 face. It is recommended 
that this practice be followed by all technicians to 
maintain their meters at acceptable accuracy. 

The tests are divided, into On Vehicle and On 
Bench Test procedures. The On Bench test 
procedures are described under the applicable 
component Section 14.01, Batteries; 14-02a, 
Alternator—Integral Regulator or 14-02b 
Alternator—Side Terminal. 

Troubleshooting or diagnosis is required before 
actual service can be performed in the electrical 
system. Even where an> obvious fault makes the 
replacement of a unit necessary, find out why the 
unit failed. Refer to the Diagnosis Guide in this 
Section. When a problem is diagnosed correctly, 
unnecessary service is prevented, the time the 
vehicle is out of operation will be decreased, and the 
service performed will be permanent. 


On Vehicle Tests 

Before performing charging system tests on the 
vehicle, note the complaint such as: slow cranking, 
battery dead, top of battery wet, ammeter shows 
excessive charge at all times or no charge, 
alternator warning lamp does not come on or never 
goes out. This information will aid in isolating the 
part of the system causing the symptom. Refer to 
Section 14-01, Batteries, for battery warnings and 
cautions. 


Visual Inspection 

1. Check the fuse links located between the 
starter relay and the alternator. If burned, 
determine cause, repair system and replace 
fuse link. 

2. The battery must be in proper state of charge 
(non-maintenance free battery—at least 1.200 
specific gravity). Refer to Section 14-01, 
Batteries. Check the battery posts and battery 
cable terminals for clean and tight connections. 
Remove the battery cables (if corroded), clean 
and install them securely. 

3. Check for clean and tight wiring connections at 
the alternator, regulator and engine. 

4. Check the alternator belt tension. Tighten to 
specification if necessary. Refer to Section 
03-05, Accessory Drive. 



Fuse Link Continuity Check 

1. Make certain that the battery is OK; then turn on 
the headlamps or any other accessory. If the 
headlamps or accessory do not operate, the 
fuse link is probably burned out. 

2. On some vehicles there are several fuse links. 
Use the same procedure as in Step 1 to test the 
fuse link that protects vehicle equipment. 

To test the fuse link that protects the alternator, 
make certain the battery is OK. Then check with a 
voltmeter for voltage at the BAT terminal of the 
alternator. No voltage indicates that the fuse link is 
probably burned out. 
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TESTING (Continued) 


Constant Current Drain Test (Without Trip 

Computer) 

Use a regular 12-volt test lamp for this test: 

1. Ensure all vehicle electrical circuits are turned 
off. To check for minimum battery charge and/ 
or condition of bulb, connect test lamp across 
battery terminals.! Lamp should light. 
Disconnect test lamp.: 

2. Disconnect either positive or negative battery 
cable. Connect 12-volttest lamp between cable 
terminal and battery post. 

3. If lamp glows, connect terminal to post for five 
seconds then repeat to ensure results. 

Test Conclusions 

• Lamp Does Not Glowf-No current drain. 

* Lamp Does Glow—Check individual circuits to 
locate cause of current drain. Underhood lamp, 
glove compartment lamp, cargo lamps, are 
prime suspects. 

+ BATTERY CABLE - 


Alternator Indicator Lamp System Test 

The integral alternator regulator (IAR) has a circuit 
in the regulator that will indicate a high or low battery 
voltage condition. With the IAR system, three 
conditions can cause the charge indicator lamp to 
come on during vehicle operation: 

1. No alternator output—damaged alternator, 
regulator or wiring. 

2. Overvoltage correlation—shorted alternator 
rotor, regulator or wiring. 

3. Undervoltage condition—The low voltage 
warning circuit can cause the alternator warning 
lamp to come on when the vehicle is operated 
for extended periods of time at low engine 
speed (idle) and high vehicle electrical loads. 

If the system is working normally, the following 
conditions will be present: 

• With ignition switch in OFF position—charge 
indicator (Battery Symbol) lamp is off. 

• With ignition switch in RUN (engine not 
running)—charge indicator (Battery Symbol) 
lamp is on. 

• With ignition switch in RUN (engine running)— 
charge indicator (Battery Symbol) lamp is off. 
Except as noted above. 




Constant Current Drain Test (With Trip 

Computer) 

1. Ensure all vehicle electrical circuits are turned 
off. 

2. Disconnect either the positive or negative 

battery cable. j 

3. Connect an ammeter: use Rotunda Digital Volt 
Ohmmeter 007-00001 6r equivalent. Set the 
ohmmeter at the highest'current scale between 
the cable terminal and the battery post. Reduce 
to an appropriate scale fjar an accurate reading 
(allow one minute to stabilize). 

Test Conclusions 

1. Drain current less than 0.05A, no current drain 
problems. 

2. Drain current greater than 0.05A, check, 
individual circuits to locate cause of current 
drain. Underhood lamp, cargo lamp, glove 
compartment lamp, reading or vanity mirror 
lamps are prime suspects. 


If the charge indicator lamp does not come on 
with the ignition switch in the RUN position (engine 
not running), check the I circuit (ignition switch to 
regulator I terminal) for an open circuit or burned out 
charge indicator lamp. Replace the lamp, if 
necessary. 

1. If the charge indicator lamp does not come on, 
disconnect the wiring connector from the 
regulator. 

2. Connect a jumper wire from the wiring 
connector I terminal to the battery negative 
post cable clamp. 


REGULATOR 
WIRING PLUG' 


NEGATIVE BATTERY 
CABLE CLAMP 



JUMPER WIRE 
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TESTING (Continued) 


3. Turn the ignition to RUN (engine not running). If 
the indicator lamp does not light, check the 
indicator bulb for continuity and replace the 
bulb if it is burned put. If the bulb is still good, 
perform the regulator I circuit tests. 

4. If the indicator lamp lights, remove the jumper 
wire and connect the wiring plug to the 
regulator. 

5. Connect the voltmeter negative lead to the 

battery negative post cable clamp. Contact the 
voltmeter positive lead to the regulator A 
terminal screw. Battery voltage should be 
indicated. j 

6. If battery voltage i$ not indicated, service the A 
circuit wiring. 

7. If battery voltage is indicated, clean and tighten 
the ground connections to the engine, 
alternator and regulator. Tighten loose 
regulator mounting screws from 1.7 to 2.8 N • m 
(15-26 in-lb.) 

8. Turn the ignition to, RUN (engine not running). If 
the indicator lamp! still does not light, replace 
the regulator. 


General Charging System Tests 

When performing charging system tests, turn off 
all lamps and electrical components. Place the 
transmission in NEUTRAL position and apply the 
parking brake. 

Base Voltage Test 

1 . With ignition in OFF position and no electrical 
load, connect the negative lead of the voltmeter 
to the negative battery cable clamp. 

2. Connect the positive lead of the voltmeter to 
the positive battery cable clamp. 

3. Record the battery voltage reading shown on 
the voltmeter scale. This reading is called the 
base voltage. 


NEGATIVE LEAD 


No Load Test 

1. Connect a tachometer such as Rotunda Dwell- 
Tach-Volt-Ohmmeter 059-00010 or equivalent 
to the engine. 

2. Start the engine, increase speed to 
approximately 1500. RPM. With no other 
electrical load, (foot off brake pedal and doors 
closed), the voltmeter pointer should move 
upward (increase), but not more than 2 volts 
above the base voltage. 

NOTE: The readings should be taken when the 
voltmeter pointer stops rising. It may take a few 
minutes to reach this point 

If the voltage increases to proper level, perform 
Load Test. If the pointer continues to rise, 
perform the Over Voltage Tests. If the voltage 
does not rise to proper level, perform Under 
Voltage Tests. 

Load Test 

1. With the engine running, turn the heater or air 
conditioner blower motor on (high speed) and 
headlamps on high beam. 

2. Increase the engine speed to approximately 
2000 RPM. The voltmeter should indicate a 
minimum of 0.5 volt above the base voltage. If 
not, perform the Under Voltage Test. 

If the above tests indicate proper voltage 
readings, the charging system is operating normally. 
Refer to the following tests if one or more of the 
readings is different than shown and use a test lamp 
to check for battery drain. 


Over Voltage Test 

If the voltmeter indicated more than 2.5 volts 
above base voltage in the No Load Test, follow 
these procedures: 

1. With the ignition in RUN (engine not running), 
connect the voltmeter negative lead to the 
alternator rear housing. Contact the voltmeter 
positive lead first to the alternator output 
connection at the starter solenoid and then to 
the regulator A screw head. 


REGULATOR 


VOLTMETER 

POSITIVE 


OHMMETER 

059-00010 






POSITIVE 

LEAD 



VOLTMETER 


NEGATIVE LEAD 



REGULATOR "A" 
TERMINAL SCREW 


J3548-1A 
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TESTING (Continued) 


If the voltage difference between the two 
locations is greater than 0.5 volts, service the A 
wiring circuit to eliminate the high resistance 
condition indicated by the excessive voltage 
drop. 

If the over voltage condition still exists, check 
for loose regulator and alternator grounding 
screws. Tighten loose regulator grounding 
screws to 1.7-2.8 N-fn (15-26 in-lb). 

If the over voltage condition still exists, connect 
the voltmeter negative lead to the alternator 
rear housing. With the ignition OFF, contact the 
voltmeter positive lead first to the regulator A 
screw head and then to the regulator F screw 
head. Different voltage readings at the two 
screw heads indicate a malfunctioning 
regulator, grounded thrush lead or a grounded 
rotor coil. Service thejentire integral alternator/ 
regulator assembly. 

If the same voltage reading (battery voltage) is 
obtained at both screw heads in Step 4, and 
there is no high resistance in the ground or A+ 
circuit, replace the regulator. 



If the above ohmmeter reading is greater than 
2.4 ohms, connect the regulator wiring plug and 
connect the voltmeter ground lead to the 
alternator rear housing. Contact the voltmeter 
positive lead to the regulator A terminal screw. 
The meter should indicate battery voltage. If 
there is no voltage, sen/ice the A circuit. 
Perform Load Test after servicing. 


REGULATOR 


VOLTMETER 
POSITIVE 
LEAD 





VOLTMETER 
NEGATIVE LEAD 


REGULATOR "A" 
TERMINAL SCREW 


If the voltmeter indicates battery voltage, 
connect the voltmeter ground lead to the 
alternator rear housing. With the ignition switch 
OFF, contact the voltmeter positive lead to the 
regulator F terminal screw. The meter should 
indicate battery voltage. If there is no voltage, 
service the integral alternator/regulator unit for 
an open field circuit. Perform Load Test after 
servicing. 


REGULATOR 
"F" TERMINAL 


REGULATOR 



7ML 


■s WIRING PLUG 
CONNECTOR 


to, 

© o. 


VOLTMETER 
POSITIVE LEAD 


VOLTMETER 
NEGATIVE LEAD 
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TESTING (Continued) 


If the voltmeter indicated battery voltage, 
connect the voltmeter negative lead to the 
alternator rear housing. Turn the ignition switch 
to RUN (engine not running), and make contact 
with the voltmeter positive lead to the regulator 
F terminal screw. The voltmeter should indicate 
1.5 volts or less. If more than 1.5 volts is 
indicated, perform the I circuit tests. Service the 
circuit if needed. If the I circuit checks normal, 
replace the regulator and perform the Load 
Test. 

If 1.5 volts or less is indicated, disconnect the 
alternator wiring plug. Connect a set of 12 
gauge jumper wires between the alternator B+ 
terminal blades and the mating wiring 
connector terminals. Perform the Load Test, 
but connect the voltmeter positive lead to one 
of the B+ jumper wire terminals. If the voltage 
rises more than 0.5 volt above base voltage, 
service the alternator-to-starter relay wiring. 
Repeat the Load Test, measuring the voltage at 
the battery cable clamps after servicing. 



JUMPER 

WIRE 


7. If the voltage does not rise more than 0.5 volt, 
service the alternator. 


ALTERNATOR 
WIRING PLUG 



B 4- TERMINAL 


Field Circuit Drain Test 

These tests will check for and determine the 
cause of current drain through the alternator field 
circuit when the ignition switch is turned to OFF. 
Perform No Load and Load Tests before checking 
for field circuit drain. 

Connect the voltmeter negative lead to the 
alternator rear housing for all of the following 
voltage readings: 

1. With the ignition switch turned OFF, contact the 
voltmeter positive lead to the regulator F 
terminal screw. The meter should indicate 
battery voltage if the system is operating 
normally. If less than battery voltage is 
indicated, proceed as follows to find the cause 
of the current drain. 


If the voltage does not rise more than 0.5 volt 
above base voltage, connect a jumper wire 
from the alternator rear housing to the regulator 
F terminal. Repeat the Load Test with the 
voltmeter positive lead connected to one of the 
B+ jumper wire terminals. If the voltage rises 
more than 0.5 volt, replace the regulator. 


REGULATOR 
"F" TERMINAL 



PoJ 


VOLTMETER 
POSITIVE LEAD 


t WIRING PLUG 
CONNECTOR 


VOLTMETER 
NEGATIVE LEAD 


J3S54-1A 







14 - 00-8 


Electrical Power Supply System—General Service 


14-00-8 


TESTING (Continued) 


Disconnect the wiring plug from the regulator 
and contact the voltmeter positive lead to the 
wiring plug I terminal. No voltage should be 
indicated. If voltage is indicated, service the I 
lead from the ignition switch to identify and 
eliminate the voltage Source. 

If no voltage was indicated in Step 2, contact 
the voltmeter positive lead to the wiring plug S 
terminal. No voltage should be indicated. If no 
voltage is indicated, replace regulator. 


If voltage was indicated in Step 3, disconnect 
the wiring plug from the alternator rectifier 
connector. Again, contact the voltmeter 
positive lead to the regulator wiring plug S 
terminal. If voltage is still indicated, service the 
S lead to the alternator plug to eliminate the 
voltage source. If no voltage is indicated, 
replace the alternator rectifier assembly. 



"I" TERMINAL 



WIRING 

PLUG 


POSITIVE 

LEAD 


Regulator S and/or I Circuit Tests 

1. Disconnect the wiring plug from the regulator. 
Connect a jumper wire! from the regulator "A” 
terminal to the wiring plug "A" lead. Add a 
jumper wire from the regulator "F" screw to the 
alternator rear housing, 

2. With the engine idling and the voltmeter 
negative lead connected to the battery ground 
terminal, connect the voltmeter positive lead to 
the "S" terminal and then to the "I" terminal of 
the regulator wiring plug. The voltage at the " S" 
circuit should read approximately one-half that 


of the "I" circuit. If voltage readings are normal, 
remove the jumper wires. Replace the 
regulator. Connect the wiring plug to the 
regulator. Repeat the Load Test. 

If no voltage is present, remove the jumper 
wires and service the faulty wiring circuit or 
alternator. 

Connect the voltmeter positive lead to the 
positive battery terminal. Connect the wiring 
plug to the regulator. Repeat the Load Test. 


WIRING 

'PLUG 


TERMINAL 


„"S" 

TERMINAL 


JUMPER 

WIRE 


NEGATIVE 

LEAD 


POSITIVE, 
LEAD 


J3586-2C 
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ADJUSTMENTS 


Belt Adjustment 

Refer to Section 03f05, Accessory Drive, for 
alternator belt tensioning procedure. 


DIAGNOSIS 


b*-- 

Certain tests outlined t in the Sections within this 
Group are illustrated in, pictorial form. Schematic 
diagrams of the charging systems with either the 
warning lamp or ammeter are listed under the 
appropriate alternator in Section 14-02a, 
Alternator—Integral Regulator. 


Isolating the Problem 

Battery and starting .system problems can be 
caused by poor charging system performance. It is 
also possible to suspect the charging system 
because of an overload in another area of the 
electrical system. 

To avoid guesswork, it is necessary to isolate the 
battery, the charging system, and the electrical 
circuits to correctly identify the area where the 
difficulty lies. Check 1 the battery first before 
performing any electrical system diagnosis. 


Battery Check 

Check battery to see if it has the capacity and 
ability to accept and hold a charge. Refer to Section 
14.01, Battery. If the battery is good, then the 
charging system should be checked to see that it 
performs its function of keeping the battery charged. 


The battery capacity, specific gravity and cell 
comparison test (non-maintenance free batteries 
only) will determine the ability of a battery to accept 
and hold a charge. If the battery cannot meet the 
specifications, replace it with a new fully charged 
battery before further diagnosis of other areas of the 
electrical system. 

If the battery is found to meet the required 
specifications, it should be fully charged before 
proceeding with the diagnosis of other electrical 
system components. 


Charging System Check 

The General Charging System Test should be 
performed before testing any of the individual 
charging system components. Its "road-map" type 
of layout should reduce confusion in determining 
"what to do next" and speed up diagnosis. The 
component tests will determine the type of 
component service to be performed. 

The test instruments used in the General 
Charging System Test are a voltmeter (0-20 or 0-30 
volt scale) and an ohmmeter. Special care should be 
given when using the ohmmeter near "hot" circuits. 
The component to be checked should be 
disconnected from the circuit or the battery 
terminals should be disconnected. 

CAUTION: Damage to the component could 
occur, if the circuit is allowed to remain intact. 

A Charging System Analyzer Rotunda Model 059- 
00002 or equivalent is available for testing the 
charging system. Test instructions are provided with 
the analyzer. 

Continue through the Diagnosis Guides until a 
repair has been made. Then, again test the system 
to see if the problem has been corrected. 
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DIAGNOSIS (Continued) S 

1 ■ 

CHARGING SYSTEM DIAGNOSIS GUIDES 


CONDITION 


POSSIBLE CAUSE 

RESOLUTION 

Battery does not stay chart 
engine starts OK 

jed — 

1. Battery 

2. Loose or worn alternator belt 

3. Damaged or worn wiring or cables 

4. Alternator 

5. Regulator 

6. Other vehicle electrical systems 

1. Test battery: replace if necessary 

(2). 

2. Adjust or replace belt (4). 

3. Service as required. 

4. Test and/or replace components 
as required (3). 

5. Test: replace if necessary (3). 

6. Check other systems for current 
draw. Service as required (1). 

Alternator noisy 


1. Loose or worn alternator belt 

2. Bent pulley flanges 

3. Alternator 

1. Adjust tension or replace belt (4). 

2. Replace pulley (3). 

3. Service or replace alternator (3). 

Lamps and/or fuses bum out 
frequently 

\ 

t ■ ... 

1. Sensing (A) circuit 

2. Alternator regulator ground 

3. Regulator 

4. Alternator field circuit 

1. Service as required (1) (2) (4). 

2. Test, replace if necessary (3). 

Charge indicator lamp flickers after 
engine starts or comes on while 
vehicle is being driven 

f 

t 

' , ' j 

| 

1. Loose or worn alternator belt 

2. Alternator regulator 

3. Field circuit ground 

4. Regulator 

5. Lamp circuit wiring and connector 

6. Operate engine at low idle and 
place ail electrical loads to 
respective ON position. 

1. Adjust tension or replace (4). 

2. Service or replace (3). 

3. Repair or replace wiring. 

4. Test, replace if necessary (4). 

5. Service as required. 

6. Test, replace if necessary (1). 

Charge indicator lamp flickers while 
vehicle is being driven 

| 

t 

1. Loose or worn alternator belt 

2. Loose or improper wiring 
connections 

3. Alternator 

4. Regulator 

1. Adjust tension, replace belt (4). 

2. Service as required (1). 

3. Service or replace (3). 

4. Test, replace if necessary. 

Charge indicator shows discharge 

• Electronic Cluster — voltmeter 
bars outside of normal area. 

• Four Gauge Cluster — voltmeter in 
red area. 

1. Loose or worn alternator belt 

2. Damaged or worn wiring (battery to 
alternator for ground or open) 

3. Field circuit ground 

4. Alternator 

5. Regulator 

6. Other vehicle electrical system 
malfunction 

1. Adjust tension or replace belt (4). 

2. Service or replace wiring. 

3. Repair or replace wiring. 

4. Service or replace (3). 

5. Test, replace if necessary (3). 

6. Service as required. 

(1) Refer to test in this Section. 

(2) Refer to Battery Section (Section 14.01). 

(3) Refer to Alternator Integral Regulator Section (Section 14.02a). 

(4) Refer to Section 03.05a, Accessory Drive. 
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DIAGNOSIS (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Engine cranks slowly. 

1. Undercharged battery. 

1. Check battery. Charge or replace. 


2. Loose connections or corroded 
battery cables. 

2. Clean and tighten cable 
connections. 


3. Starter motor. 

3. Repair or replace as required. 

Engine will not crank — starter relay 
clicks. 

1. Undercharged battery. 

2. Loose cable connections at relay 
or starter. 

1. Check battery. Charge or replace. 

2. Clean and tighten cable 
connections — check wire strands 
in eyelets. 


3. Starter motor. 

3. Repair or replace as required. 

Engine will not crank — starter relay 
chatters or does not click. 

1. Undercharged battery. 

2. Loose cable connections or 
corroded battery cables. 

1. Check battery. Charge or replace. 

2. Clean and tighten cable 
connections. 


3. Starter relay. 

3. Check all connections and two 
mounting screws. With 
transmission in PARK or 

NEUTRAL, connect a jumper from 
the small terminal of the starter to 
the battery. If this does not correct 
problem, replace relay. 


4. Ignition switch, neutral switch or 
start circuit wiring. 

4. If relay works only with jumper 
(step 3 above), check ignition 
switch, neutral start switch or start 
circuit wiring for open or loose 
connections. 

Engine will not crank — ,starter spins. 

i 

1. Starter motor. 

1. Remove starter and inspect drive. 
Replace as required. 

■1 

2. Flywheel ring gear. 

2. Remove starter and inspect ring 
gear teeth (also starter drive 
pinions). Replace as required. 

Engine cranks continuously with key 
off. 

1. Starter relay. 

1. Replace starter relay. 


CJ2735-2B 
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DIAGNOSIS (Continued) 



CHARGING SYSTEM TEST — IAR ALTERNATOR 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

A1 | PRELIMINARY CHECKS 

■ [ST 

GO to A2. 

SERVICE and or 
REPLACE as necessary 
GO to A2. 

-1 

Preliminary Checks J 

e Fuse Link 
e Battery Terminals i 

• Wiring and Grounc 
Regulator and Enc 

• Alternator Belt Ter 

and Cable Clamps 

1 Connections to Alternator 
line 

ision 

A2 | BASE VOLTAGE AN 

ID NO LOAD TEST 

Increases, but not ^ 

more than 2.0 volts 

No increase ^ 

Increases more than ^ 

2.0 volts 

GO to A3. 

GO to AS. 

GO to A12. 

i 

• Connect voltmeter to battery posts. Read battery 
voltage — this is base reading. 

• Start engine, run at 1500 rpm with no electrical load. 
Voltage should increase but not more than 2.0 volts. 

i 

1 

A3 LOAD TEST 


Increases 1/2 volt or ^ 

more 

Increases less than 1/2 ^ 
volt 

GO to A4. 

GO to A5. 

1 

• Increase engine speed to 2000 rpm. 

• Turn heater A/C, blower and headlamps on high 
beam. 

• Voltage should read a minimum of 1/2 volt over 
base voltage. 

A4 BATTERY DRAIN TEST — KEY OFF 

Battery drain ^ 

No battery drain ^ 

CHECK vehicle circuits 
for drain. 

REFER to Section 31-02. 

1 

Problem can still be battery drain. Turn OFF ignition, 
install test lamp in series with positive battery cable 
and check to isolate problem circuit. 

i 

AS UNDER VOLTAGE t|eST 

2.4 ohms or less ^ 

More than 2.4 ohms ^ 

CHECK alternator for 
shorted field circuit and 
service if required. 
REPLACE regulator — 

GO to A2. 

GO to A6. 

i 

• Disconnect regulator. 

• Check resistance between A and F terminals. 

• Resistance should be more than 2.4 ohms. J 

A6 A TERMINAL VOLTAGE CHECK 

No voltage ^ 

Battery voltage ^ 

SERVICE A circuit 
wiring. 

GO to A7. 

• Reconnect regulator. 

• Measure a terminal voltage. 
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DIAGNOSIS (Continued) 


CHARGING SYSTEM TEST — IAR ALTERNATOR 


| TEST STEP 

RESULT ^ 

ACTION TO TAKE 

A7 

F TERMINAL VOLTAGE CHECK — IGNITION OFF 




• Measure regulator F terminal voltage with ignition 
OFF. 

No voltage ^ 

SERVICE IAR for open 
or grounded field drcuit 
— GO to A2. 



Battery voltage ^ 

GO to A8. 

AS 

F TERMINAL VOLTAGE CHECK — IGNITION ON 




• Turn ignition switch to RUN position with engine off. 

More than 1.5 volts ^ 

GO to A9. 


• Measure regulator F terminal voltage. 

1.5 volts or less ^ 

GO to A10. 

A9 

| 1 CIRCUIT TESTsT 




Perform 1 circuit tests. 


REPLACE regulator — 

GO to A2. 




SERVICE 1 circuit wiring. 
GO to A2. 

A10 

| JUMPERED LOAD TEST 




• Disconnect alternator plug. 

• Connect jumper wires between B+ blades and 
wiring plug. 

Voltage rise —1/2 volt 
or more 

SERVICE alternator to 
starter relay wiring — 

GO to A2. 


• Repeat load test measuring voltage to jumper wires 
from battery negative damp. 

• Voltage should rise 1/2 volt or more. 

Voltage rise — less ^ 

than 1/2 volts 

GO to All. 

All 

LOAD TEST REPEAT — F TERMINAL 




• Keep B+ jumper wires in place. 

Voltage rise 1/2 volt or ^ 

REPLACE regulator. 


• Connect another jumper wire from alternator rear 
housing to regulator F terminal. 

• Repeat load test measuring voltage at B+ jumper 
wires. 

f. 

• Voltage should rise 1/2 volt or more. 

more 

Voltage rise less than ^ 
1/2 volt 

GO to A2. 

SERVICE alternator. 

GOto A2. 

A12 

| OVER VOLTAGE TEST 




• Turn ignition switch to RUN position with engine off. 

Voltage difference 1/2 ^ 

GO to A13. 


• Measure voltage at regulator A terminal and starter 
solenoid. 

• Voltage difference should be 1/2 volt or less. 

volt or less 

Voltage difference ^ 

more than 1/2 volt 

SERVICE A circuit 
wiring. GO to A2. 

A13 

| REGULATOR GROUND CHECK 




Check for loose ground screws. 


GO to A14. 



0k- 

SERVICE ground 
screws. GO to A2. 
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DIAGNOSIS (Continued) 

CHARGING SYSTEM TEST — IAR ALTERNATOR 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

A14 ENGINE GROUND CHECK 


GOto A15. 

SERVICE engine 
ground. GO to A2. 

Check for bad engine ground. 

i 

A15 ALTERNATOR GROUND CHECK 


GO to A16. 

SERVICE alternator 
ground. GO to A2. 

Check alternator ground. 

f 

A16 REPEAT NO LOAD TEST 

Increases 2.0 volts or ^ 
less 

Increases more than ^ 
2.0 volts 

GO to A3. 

GO to A17. 

• Start engine, run ait 1500 rpm with no electrical load. 
Voltage should increase but not more than 2.0 volts. 

| 

A17 A AND F VOLTAGE CHECKS 

Battery voltage ^ 

Different than battery ^ 

voltage 

REPLACE regulator. 

GO to A2. 

SERVICE integral 
assembly for grounded 
field circuit or bad 
regulator. GO to A2. 

• Turn ignition switch OFF. 

• Measure voltage at regulator A and F terminals. 

• Terminal voltages should be the same. 

— Battery voltage 


CJ3553-2B 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS__ ROTUNDA EQUPMENT 


Toot Number 

^-- 

uoflcnpiiovv 

T63L-8620-A 

Standard V-Bett Tension Gauge 



Description 

021-00019 

Belt Tension Gauge 

014-00407 

D.V.O.M. 

059-00002 

Charging System Analyzer 

007-00001 

Digital Volt Ohmmeter 

05900010 

Inductive DweA-Tach-Volt Ohmmeter 


CJ2576-1F 
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SECTION 14-Ojl Battery 
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MAINTENANCE 


REMOVAL AND INSTALLATIC 


SERVICE 
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TESTING 
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Battery Charging. 
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Battery State of Charge. 

..14-01-1 

14-01-4 

14-01-5 

VEHICLE APPLICATION. 

.14-01-1 


VEHICLE APPLICATION 

All Ranger, Bronco II and Aerostar vehicles. 



Perform battery tests to determine the state of 
charge and also its capacity or ability to crank an 
engine. The ultimate result of these tests shows 
either that the battery is good, needs recharging, or 
must be replaced. 

Prior to battery testing, thoroughly examine the 
battery for signs of damage. 

WARNING: BATTERIES PRODUCE EXPLOSIVE 
GASES WHICH CAN CAUSE PERSONAL 
INJURY. THEREFORE, DO NOT ALLOW 
FLAMES, SPARKS OR LIGHTED SUBSTANCES 
TO COME NEAR THE BATTERY. WHEN 
CHARGING OR WORKING NEAR A BATTERY, 
ALWAYS SHIELD YOUR FACE AND PROTECT 
YOUR EYES. ALWAYS PROVIDE VENTILATION. 


WARNING: KEEP 
CHILDREN. BATTERII 
ACID. AVOID CONTAC 
CLOTHING. ALSO, SH 
WORKING NEAR THE! 
AGAINST POSSIBLE S 
SOLUTION. IN CASE 3 
SKIN OR EYES, FLUj 
WATER FOR A MINIMI 
AND SEEK PROMPT I 
ACID IS SWALLOWS 
IMMEDIATELY. 


OUT OF REACH OF 
tS CONTAIN SULFURIC 
tT WITH SKIN, EYES OR 
IELD YOUR EYES WHEN 
BATTERY TO PROTECT 
PLASHING OF THE ACID 
)F ACID CONTACT WITH 
SH IMMEDIATELY WITH 
JM OF FIFTEEN MINUTES 
4EDICAL ATTENTION. IF 
D, CALL A PHYSICIAN 


Battery State of Charge 
Maintenance Free Batteries 

Check the battery open circuit terminal voltage 
with a digital voltmeter (Rotunda Model 007-00001 
or equivalent) capable of reading 1 / 100 of a volt. If 
open circuit voltage of battery is below 12.4 volts 
and the battery has passed the capacity test, charqe 
the battery. 


Conventional Batteries 

Use a hydrometer or Rotunda Battery and Anti- 
Freeze Tester 021 -00046 or equivalent to check the 
specific gravities of all cells. 

In order to obtain an accurjate specific gravity 
reading, it must be corrected to the standard 
temperature of 26°C (78°F). A correction factor of 
four points (0.004) is used for each 6°C (10°F) 
change in temperature. Add pjoints (0.004) to the 
indicated reading for each 6°C (10°F) increment 
above 26°C (78°F) and subtract four points (0.004) 
for each 6°C (10°F) increment below 26°C (78°F). 

If the difference between cells is 50 points (0.050) 
or more, the battery is not satisfactory for service 
and should be replaced. I 

If the difference between cells is less than 50 
points (0.050) and one or more cells are less than 
1.225, charge the battery for 20 minutes at 35 amps 
and perform the capacity test as outlined. If the 
battery fails, replace the battery. If it passes, add 
water if necessary and charge the battery. 

If the difference between 30 cells is less than 50 
points (0.050) and all cells are above 1.225, perform 
the capacity test as outlined. If the battery fails, 
replace the battery. If it passels, return to service. 

Perform the following tests using Starting and 
Charging Tester 078-00005 or equivalent. 
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TESTING (Continued) 


ST STEP 


VISUAL INSPECTION 


BATTERY TESTING PROCEDURE 


RESULT 


Remove negative cable, then positive cable. 
Check for dirty or corroded connections. 


A1 I LOOSE BATTERY POST 



Check for loose battery post. 


A2 CRACKED BATTERY COVER 



• Remove holddowns and shields. 

• Check for broken/cracked case or cover. 


A3 BATTERY CAPACITY TEST 


Use a high rate discharge tester with a variable rate 
control or a fixed rate tester with meter compensation 
for different battery electrical sizes. Follow instructions 
supplied with tester for the battery capacity test. 



Recommended Discharge Rates 

Battery Rating 
(Cold Cranking Amps) 


Discharge Rate 
(Amperes) 


Voltage Readings at 15 seconds For Good Battery 
(Battery Capacity Test). 

Approximate 

Battery Minimum 

Temperature Voltage 

21 °C (70°F) And Above 9.6 

16°C (60°F) } 9.5 

10°C (50°F) ; 9.4 

4“C (40°F) 9.3 

- 1°C (30°F) 9.1 

- 7°C(20°F) 8.9 

— 12°C (10°F) i 8.7 

— 18°C ( 0°F) i 8.5 


A4 VOLTAGE CHECK I 



ACTION TO TAKE 


CLEAN terminals and 
clamps. GO to A1. 

GO to A1. 


REPLACE battery. 


GO to A2. 


REPLACE Battery. 


GO to A3. 


CHARGE battery for 20 
minutes at 35 amps. 
REPEAT Step A3. (If 
battery fails second 
check, REPLACE 
battery.) 

GO to A4. 


• Measure open circuit voltage of battery with a digital 
voltmeter capable of reading 1/100 volt. 


OVER 12.4 Volts 


Battery OK. 


12.4 Volts or less 


CHARGE battery. 


CJ3829-2A 
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TESTING (Continued) j 


Battery Charging 

Before recharging a discharged battery, inspect 
and service the following conditions, if they exist: 

1. Loose alternator belt 4 

2. Pinched or grounded alternator/voltage 
regulator wiring harness. 

3. Loose harness connections at the alternator 
and/or voltage regulator. 

4. Loose or corroded f connections at battery, 
starter relay and/or engine ground. 

5. Excessive battery drain due to hood, liftgate, 
glove compartment and courtesy lamps 
remaining energized (damaged or misadjusted 
switch, glove compartment left open, etc.). 

Maintenance Free and Conventional Batteries 

Cold batteries will not readily accept a charge. 
Therefore, batteries should be allowed to warm up 
to approximately 5°C (40°F) before charging. This 
may require 4 to 8 hours at room temperature. 
Warming time depends upon initial temperature and 
battery size. 

A battery which has been completely discharged 
may be slow to accept a charge initially. In some 
cases batteries may not accept a charge at the 
normal charger setting. When batteries are in this 
condition, charging can be started by using the dead 
battery switch on chargers so equipped. 

Completely discharged batteries, which have 
been discharged for a prolonged period of time 
(over one month) or which have an open circuit 
voltage of less than two volts, may show no 
indication of accepting a charge even when the 
dead battery switch is used. The initial charge rate of 
batteries in this condition is so low that some 
charger ammeters will not show any indication of 
charge for up to 10 minutes. 

Determine whether a battery accepts a charge as 
follows: Follow charger manufacturer's instructions 
for use of dead battery switch. If dead battery switch 
is the spring-loaded type# should be held in the ON 
position for up to three minutes. After releasing dead 
battery switch and with charger still on, measure 
battery voltage. If it shows 12 volts or higher, the 
battery is accepting a charge and is capable of being 
recharged. However, cold batteries below 5°C 
(40°F) may require up to two hours of charging 
before the charge rate is high enough to show on 
the charger ammeter. Ail non-damaged batteries 
can be charged using this procedure. If a battery 
cannot be charged using this procedure it should be 
replaced. 


Once it has been determined that the battery has 
begun to accept a charge, it can be charged to a 
serviceable state or a full state of charge using one 
of two following methods. 

• The first method uses the AUTOMATIC 
setting on chargers so equipped. This setting 
maintains the charging rate within safe limits by 
adjusting voltage and current to prevent 
excessive gassing and spewing of electrolyte. 
Approximately 2 to 4 hours will be required to 
charge a completely discharged battery to a 
serviceable state. If a full state of charge is 
desired, the charge can be completed by a low 
current rate of 3 to 5 amps for several additional 
hours. 

• The second method uses the MANUAL or 
constant current setting on the charger. Initially 
set the charging rate for 30 to 40 amps and 
maintain this setting for approximately 30 
minutes or as long as there is no excessive 
gassing and electrolyte spewing. If gassing 
results, the charge rate must be reduced to a 
level where gassing will stop. Excessive 
gassing will result in non-replaceable loss of 
electrolyte, thus shortening battery life. 

The total charge required will vary with battery 
size and its initial state of charge. In general, to bring 
a discharged battery to a serviceable state of 
charge, current-time input should equal the battery 
amp-hour capacity. For example: A 45 AH battery 
will require 15 amps of charge for 3 hours, or 9 amps 
of charge for 5 hours. Again, if a full state of charge 
is desired, the charge can be completed by a low 
constant current of 3 to 5 amps for several hours. 

If the battery has failed or is low in charge, it may 
be necessary to refer to Diagnosis, Section 14.00 
Electrical Power Supply System — General Service. 
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MAINTENANCE 


REMOVAL AND INSTALLATION 


Battery Cleaning i 

Keeping the battery topfclean and dry reduces the 
need for service and extends battery life. Also, make 
certain that the cable clamps are tightly fastened to 
the battery posts. If corrosion is found, disconnect 
the cables and clean with a wire brush. Neutralize 
the corrosion with a solution of baking soda and 
water. After installing cables, apply a small quantity 
of Long-Life Lubricant Cl AZ-19590-BA or 
equivalent grease to each battery post to help 
prevent corrosion. 


j 
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Jump Starting 

Refer to Section 03-06, Engine Cranking. 


Battery 

Removal 

NOTE: The illustrations used in the following 
procedures show typical battery locations and 
connections. 

1. Remove battery cables from battery terminals 
(negative first). 

2. Clean cable terminals with an acid neutralizing 
solution and terminal cleaning brush. 

3. Remove hold-down clamps. 

4. Test battery and determine if it should be: 

• Returned to service. 

• Recharged before being returned to service. 

• Replaced with a Motorcraft or equivalent 
battery. 



J3285-1A 
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3. Place battery in tray with positive and negative 
terminals in same position as originally installed 
battery. Assemble and tighten hold-down 
hardware to ensure that battery is secure. Do 
not overtighten. 

4. Secure cables (positive first) to proper 
terminals. Do not overtighten. Apply a small 
quantity of Long Life) Lubricant Cl AZ-19590-BA 
or equivalent grease to terminals. 



SERVICE 


Tools 

Anyone servicing a battery needs the proper 
tools. Properly designed tools will prevent damage 
to the battery, battery cables and hold-down 
bracketry. Their use decreases potential hazard to 
both the technician and the vehicfe being serviced. 

Tools and equipment manufactured for servicing 
batteries have parts insulated to help prevent 
arcing. This feature reduces potential fire hazard 
should the tool be dropped or otherwise accidentally 
provide an arc-producing current path. 


Battery Filling Devices 

Batteries with Removable Vent Caps 

One of the most important on-the-vehicle services 
is to maintain the correct battery electrolyte level. 
Two devices are available for this purpose: a self¬ 
leveling filler which allows the battery to be filled to a 
predetermined level automatically, and the syringe 
type filler. 
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SERVICE (Continued) 


Battery Pliers 

Battery pliers have jaws 
gripping cable clamp bolt 
when removing or replaci 
so that the battery termin 
excessive lateral or twis 
could cause major di 
components of the batter 
the terminals. 



> specifically designed for 
s securely. Exercise care 
ng the cable clamp bolts 
al is not subjected to any 
ting forces. Such forces 
image to the internal 
y and result in leakage at 


BATTERY 
CLAMP V 

PULLER / 




Battery Cable Puller 

Use a cable puller to repnove a cable clamp from 
the battery terminal. Jaws, gripping the underside of 
the cable clamp, pull the clamp up by means of 
pressure exerted against the top of the battery 
terminal. Proper use of this tool avoids the damaging 
lateral or twisting forces that result when using a pry 
bar or pliers to remove the battery clamp. Refer to 
the illustration shown under Battery Pliers. 


Terminal Cleaning Brush 

The terminal cleaning brush is designed with units 
to clean both the tapered battery terminal and the 
mating surface of the cable clamp. Refer to 
illustration under Battery Installation, Step 1. 
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SERVICE (Continued) 


Battery Carrier 

Use a suitable battery carrier for lifting and 
transporting the battery. The illustration shows a 
clamp-type carrier used to grip the sidewalls of the 
container just below the lip of the cover. The carrier 
is used on the sidewalls, rather than the endwalls, 
since the sidewalls have additional strength from 
the inner cell partitions. This is particularly important 
with polypropylene-cased batteries. Gripping the 
flexible endwalls on this type of battery could cause 
electrolyte to spew from some of the cells, and 
possibly cause damage to some of the internal 
components. 


Adding Water 

Some batteries have removable vent caps and 
may occasionally require the addition of water 
(consult vehicle Owner's Guide). If the electrolyte 
level is below the level indicator in any cell, add 
enough pure water to bring the level up to the 
indicator. In batteries without level indicator, 
maintain electrolyte level at 6.3 to 12.7mm (1/4 to 
1 / 2 inch) above the plates. Never add electrolyte 
("battery acid") to the battery. This could shorten 
the battery's life. 
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VEHICLE APPLICATK 

Ranger, Bronco II and A« 

>N 

srostar vehicles. 


DESCRIPTION AND OPERATION 


The integral alternator/regulator (IAR) is belt-driven 
from the engine. Field current is supplied from the 
alternator regulator, mounted on the rear of the 
alternator, to the rotating field of the alternator 
through two brushes and two slip rings. 


IAR ALTERNATOR 



J3170-1A 

The alternator produces power in the form of 
alternating current. The alternating current is 
rectified to direct current by six diodes. The 
alternator regulator automatically adjusts the 
alternator field current to maintain the alternator 
output voltage within prescribed limits to correctly 
charge the battery. The alternator is self-current 
limiting. 


If equipped with a warning lamp, the regulator 
voltage control circuit is turned on when the ignition 
switch is in RUN and voltage is applied to the 
regulator I terminal through a resistor in the 1 circuit. 
When the ignition switch is in OFF, the control circuit 
is turned off and no field current flows to the 
alternator. 

On warning lamp equipped vehicles, the warning 
lamp is connected across the terminals of a 500 
ohm resistor at the instrument cluster. Current 
passes through the warning lamp when the ignition 
switch is in RUN and there is no voltage at terminal 
S. When voltage at S rises to a preset value, the 
regulator switching circuits stop the flow of current 
into terminal I and the lamp turns off. 

System voltage is "sensed" and alternator field 
current is drawn through terminal A. The regulator 
switching circuits will turn the warning lamp on, 
indicating a system fault, if terminal A voltage is 
excessively high or if the terminal S voltage signal is 
abnormal. 

A fuse link is included in the charging system wiring 
on all models. The fuse link is used to prevent 
damage to the wiring harness and alternator if the 
wiring harness should become grounded, or if a 
booster battery is connected to the charging system 
with the wrong polarity. 
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VEHICLE APPLICATION 

Ranger, Bronco II and Aerostar vehicles. 


DESCRIPTION AND OPERATION 


The integral alternator/regulator (IAR) is belt-driven 
from the engine. Field current is supplied from the 
alternator regulator, mounted on the rear of the 
alternator, to the rotating field of the alternator 
through two brushes and two slip rings. 


IAR ALTERNATOR 



The alternator produces power in the form of 
alternating current. The alternating current is 
rectified to direct current by six diodes. The 
alternator regulator automatically adjusts the 
alternator field current to maintain the alternator 
output voltage within prescribed limits to correctly 
charge the battery. The alternator is self-current 
limiting. 


If equipped with a warning lamp, the regulator 
voltage control circuit is turned on when the ignition 
switch is in RUN and voltage is applied to the 
regulator I terminal through a resistor in the 1 circuit. 
When the ignition switch is in OFF, the control circuit 
is turned off and no field current flows to the 
alternator. 

On warning lamp equipped vehicles, the warning 
lamp is connected across the terminals of a 500 
ohm resistor at the instrument cluster. Current 
passes through the warning lamp when the ignition 
switch is in RUN and there is no voltage at terminal 
S. When voltage at S rises to a preset value, the 
regulator switching circuits stop the flow of current 
into terminal I and the lamp turns off. 

System voltage is "sensed" and alternator field 
current is drawn through terminal A. The regulator 
switching circuits will turn the warning lamp on, 
indicating a system fault, if terminal A voltage is 
excessively high or if the terminal S voltage signal is 
abnormal. 

A fuse link is included in the charging system wiring 
on all models. The fuse link is used to prevent 
damage to the wiring harness and alternator if the 
wiring harness should become grounded, or if a 
booster battery is connected to the charging system 
with the wrong polarity. 





















ADJUSTMENTS 


Refer to Section 03.0,5, Accessory Drive, for drive 
belt adjustments. 


TESTING 


Bench Tests • 

If system diagnosis has isolated a problem in the 
integral alternator/regulator assembly, remove it 
from vehicle for bench testing and service or 
replace. Refer to Removal and Disassembly. In 
some cases, it may be possible to replace a 
damaged regulator or brushes without removing the 
IAR assembly. | 
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TESTING (Continued) 


The following tests are pe 
(needle-type) ohmmeter. 
referenced to Rotunda Dw 
059-00010 or equivalent. T 
DIFFERENT FOR OTHER 
not have Rotunda Dwel 
00010 or equivalent, use 
establish reference value 
These values can be vs 
provided in the meter re 
reference. 


f ormed with an analog 
sst values shown are 
ll-Tach-Volt-Ohmmeter 
ESE VALUES MAY BE 
HMMETERS. If you do 
Tach-Ohmmeter 059- 
known good parts to 
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tten into the spaces 
ading charts for future 


DWELL TACH VOLT -OHMMETER - ROTUNDA 05940010 



Rectifier and Stator Grounded Tests 

This test is performed with an ohmmeter, Rotunda 
Dwell-Tach-Volt-Ohrrimeter 059-00010 or 
equivalent. Place the Multiply-By setting at 1 and 
calibrate the ohmmeter a|s directed. 

NOTE: Text values shown in brackets [ ]_ 

are referenced to Rotunda Dwell-Tach-Volt- 
Ohmmeter 059-00010, and may be different if 
another tester is used. 

CAUTION: Digital meters cannot be used to 
perform these rectifier itests. 


Contact one ohmmeter probe of one of the 
alternator B+ blade terminals and the other 
probe to the STA blade terminal. Then, reverse 
the ohmmeter probes and repeat the test. 
Normally, there will be no needle movement in 
one direction, indicating the rectifier diodes are 
being checked in the reverse current direction 
and are not shorted. A low reading of about 

[6.5]_ohms with the probes reversed 

indicates that rectifier positive diodes are being 
checked in the forward current direction. A 
reading in both directions indicates a bad 
positive diode or shorted radio suppression 
capacitor. The radio suppression capacitor is 
built into the rectifier assembly and is not 
individually serviceable. 


RECTOER POSITIVE DIODE TEST 



METER READING 

Set meter to Ohm* x 1. Make reading in both directions. 

Reeistanee Measurement 

Only Acceptable Reading 1 

BAT STA 

Terminal Terminal 

Model 059-00010 

Reference for 
Another Meter 

One probe position 

OO 

OO 

Other probe position 

About (6.5) ohms 

About_ohms 
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TESTING (Continued) 


Perform the same tjest using the STA blade 
terminal and alternator rear housing. A reading 
in both directions indicates either a grounded 
stator winding, a damaged negative diode, a 
grounded stator lead wire or a shorted radio 
suppression capacitor. 


RECTYlBtN 
AND STATOR 


NEGATT 

ROROUI 


lTIVEMOOE 
HJNOED TEST 


Reverse the ohmmeter probes and repeat the test. 
In one probe direction, the ohmmeter reading 
should be between 2.2 and 100 ohms (on Rotunda 
meter) and may fluctuate while the pulley is turning. 
In the other probe direction, the reading should 
fluctuate between 2.2 and about [9]_ohms. 

CAUTION: Digital meters cannot be used to 
perform this test. 


FIELD OPEN OR SHORT ORCUR TEST 


READING 


Set meter to Ohms x 1. Make readings In both directions. 

Resistance Measurement 

Only Acceptable Reading 

GND to t STA 

Terminal 

Model 059-00010 

Reference for 
Another Meter 

One probe position 

oo 

OO 

Other probe position 

About (6.5) ohms 

About_ohms 


There is no needle movement with the probes 
in one direction and no needle movement or 
high resistance (significantly over 

[6.5]_ohms) ih the opposite direction for 

Test 1 and 2, a bad connection exists in the 
rectifier assembly. 





METER READING 

Set meter at Ohm* x 1 . Make readings In both directions. Spin pulley 
while taking reading. 

Resistance Measurement 

Only Acceptable Reading 

Regulator A ^ Regulator F 
Blade Terminal Screw Head 

Tool 059-00010 

Reference for 
Another Meter 

One probe position 

2.2 to 100 ohms 

2.2 to 100 ohms 

Other probe position 

2.2 to [9] ohms 

2.2 to_ohms 


Field Open or Short Circuit Test 

This test is performed with an ohmmeter, Rotunda 
Dwell-Tach-Volt-Ohmmeter 059-00010 or 
equivalent. 

Place the Multiply-By setting at 1 and calibrate the 
ohmmeter as directed. 

1. Contact the regulator A blade terminal with one 
probe and the regulator F screw head with the 
other probe. Spin the alternator pulley. 


An infinite reading (no meter movement) in one 

direction and approximately [9]_ohms in the 

other, indicates an open brush lead, worn or 
stuck brushes, a damaged rotor or a loose 
regulator to brush holder attaching screw. 

An ohmmeter reading less than [2.2]_ohms 

in both directions indicates a shorted rotor or 
damaged regulator. 

An ohmmeter reading significantly over 

[9]_ohms in both directions indicates an 

inoperative regulator or loose F terminal screw. 
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TESTING (Continued) 


Contact the alternate^ rear housing with one 
ohmmeter probe and touch the other probe to 
the regulator F termhal. Reverse the probes 
and repeat the test. The ohmmeter reading 
should be infinite in lane probe direction and 

approximately [9]_ohms in the other. A 

reading less than infinite in both directions 
indicates a grounqed brush lead or an 
inoperative regulator A reading significantly 

over [9]_ohms in both directions indicates 

an inoperative regu ator or a damaged A 
terminal connection. 


Rectifier Assembly Test 

Remove the rectifier assembly from the alternator. 
Place the Rotunda Dwell-Tach-Volt-Ohmmeter 059- 
00010 or equivalent, Multiply-By setting at 1 and 
calibrate the meter as directed. 

CAUTION: Digital meters cannot be used to 
perform these tests. 

1. To test the positive diodes, contact one probe 
to one of the rectifier assembly B+ blade 
terminals and contact each of the three stator 
terminals with the other probe. Reverse the 
probes and repeat the test. All diodes should 
show a low reacting of approximately 

[7]_ohms in one! direction and an infinite 

reading (no needle rriovement) with the probes 
reversed. This reading may be checked against 
a good rectifier if one is available. 


STATOR TERMINAL 


RECTIFIER 

ASSEMBLY 


A 



blade terminal 


! METER READING 

! Set meter at Ohms x 1. Make readings in both directions to ail 
three phase terminals. 

Resistance Measurement 

j Only Acceptable Reading 

B t Phase 

Terminal Terminal 

bool 059-00010 

Reference tor 
Another Meter 

One probe direction; 
each phase terminal 

! 

About [7.0] ohms 

About_ohms 

Other probe direction; 
each phase terminal 

oo 

1 —< ■ — 

OO 


2. Perform the preceding tests for the negative 
diodes by contacting the rectifier assembly 
base plate and the three stator terminals. 

If the meter readings are not as specified, replace 
the rectifier assembly. 


Meter Reading 

Set meter at Ohms x 1. Make readings In both directions to all 
three phase terminals. 

Resistance Measurement 

Only Acceptable Reading 

Base Phase 

Plate Terminal 

Tool 059-00010 

Reference for 
Another Meter 

One probe direction; 
each phase terminal 

About 7.0 ohms 

About_ohms 

Other probe direction; 
each phase terminal 

OO 

OO 
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Radio Suppression Capacitor Open or Short 
Test 

NOTE: This is an open or short circuit test only and 
does not measure capacitance value. Actual 
capacitance value should be measured on a 
capacitance bridge at 1 kHz at a maximum voltage 
of 350mV rms. 

The radio noise suppression capacitor is built into 
the rectifier assembly and cannot be serviced by 
itself. To test the capacitor, place the Rotunda 
Dwell-Tach-Volt-Ohmmeter 059-00010 or 
equivalent, Multiply-By setting at 1000 and zero the 

meter. Text values shown in brackets []_are 

referenced to Rotunda Dwell Tach-Volt-Ohmmeter 
059-00010 and may be different if another tester is 
used. 

CAUTION: Digital meters cannot be used to 
perform this capacitor test. The rectifier 
assembly must be dry. 

1. Contact one probe to one of the rectifier 
assembly B+ blade terminals and contact the 
other probe to the rectifier assembly base plate. 
Reverse the probes and repeat the test. One 
position should give an infinite reading, 
indicating the reverse current direction through 
the diodes and the other position should give a 

reading of about [1000]_ohms, indicating 

the forward current direction. The same reading 
in both directions indicates an inoperative 
rectifier assembly. 

2. To check the capacitor, contact the probes to 
the rectifier assembly B+ terminal and base 

plate in the forward current [1000]_ohms 

reading direction. While observing the meter 
indicator needle, reverse the probes and again 
contact them to the rectifier assembly B+ 
terminal and base plate. The indicator needle 
should jump slightly (indicating that the 
ohmmeter batteries are charging the capacitor) 
and then return to its original position (infinite 
reading). If the needle does not jump, the 
capacitor is open. Replace the rectifier 
assembly. 
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TESTING (Continued) 


Stator Coil Grounded Test 

These tests are made tcj determine if the stator coil 
is shorted to ground. Remove the stator from the 
alternator and disconnect it from the rectifier 
assembly as outlined. Place the ohmmeter Multiply- 
By setting at 1000. 


1. Connect the ohmmeter probes to one of the 
stator lead terminal? and to the stator laminated 
core. Ensure that the probe makes a good 
electrical connection with the stator core. The 
meter should shew an infinite reading (no 
needle movement); 

2. If the meter does not indicate an infinite reading 
(needle moves), the stator winding is grounded 
to the core and the stator must be replaced. 


Stator Coil Open Test 

This test determines if there is an open stator circuit. 

Disconnect the stator from the rectifier assembly. 

Place the ohmmeter Multiply-By setting at 1. 

1. Connect one ohmmeter probe to a stator phase 
lead terminal and touch the other probe to 
another stator lead terminal. Check the meter 
reading. 

2. Repeat this test with the other two stator lead 
combinations. If no meter movement occurs 
(infinite resistance) on a lead paired with either 
of the other phase leads, that phase is open 
and the stator must be replaced. 




METER READING 

Set meter at Ohms x 1000. Make reading for all stator lesds. DO NOT 
TOUCH LEADS WITH HANDS. 

Resistance Measurement 

Only Acceptable Reading 

Stator Stator 

Terminal 10 Core 


Reference tor 
Another Meter 

All stator lead combinations; 
probe polarity optional 

oo 

oo 



Set mater at Ohm* x 1. Make readings for all stator lead 
combinations. 


Resistance Measurement 


Stator Stator 

Terminal Terminal 


Afl lead combinations; 
Probe polarity optional 


Acceptable reading 


Reference For 
Another Meter 


Tool 059-00010 


Less than 
0.5 ohms 


Less than 
0.5 ohms 
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TESTING (Continued) 

i 


Rotor Open or Short Tes|t 

Remove the rotor from the alternator. Place the 
ohmmeter Multiply-By settipg at 1 and calibrate the 
meter as directed. 

1. Contact each ohmmeter probe to a rotor slip 

ring. The meter reading should be [2.0- 
3.9]_ohms. 

2. A higher reading indicates a damaged slip ring, 
welded connection on a broken wire. A lower 
reading indicates a sported wire or slip ring. 
Replace the rotor if it is damaged and cannot be 
serviced. 


ROTOR SUP RINGS 




METER READING 


Set meter at Ohms x 1. 


Resistance Measurement 


Either slip ring; probe 
polarity optional 


Only Acceptable Reading 

Toot 059-00010 

Reference for 
Another Meter 

oo 

OO 



REMOVAL AND INSTALLATION 


METER READING 


Set meter at Ohms x 1. 


Resistance Measurement 


Slip Slip 

Ring 10 Ring 


Probe polarity optional 


Tool 059-00010 

t 


2.0 to 3.9 ohms 


Reference for 
Another Meter 


2.0 to 3.9 ohms 





Contact one ohmmeter probe to a slip ring and 
the other probe to tpe rotor shaft. The meter 
reading should t>e infinite (no needle 
movement). 

A reading other than infinite indicates the rotor 
coil is grounded to thfe shaft. Replace the rotor if 
it is grounded and dannot be serviced. 


WARNING: HYDROGEN AND OXYGEN GASES 
ARE PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN 
EXPLODE IF FLAMES, SPARKS OR LIGHTED 
TOBACCO ARE BROUGHT NEAR THE 
BATTERY. WHEN CHARGING OR USING A 
BATTERY IN AN ENCLOSED SPACE, ALWAYS 
PROVIDE VENTILATION AND SHIELD YOUR 
EYES. 

WARNING: KEEP BATTERIES OUT OF REACH 
OF CHILDREN. BATTERIES CONTAIN 
SULFURIC ACID. AVOID CONTACT WITH SKIN, 
EYES OR CLOTHING. ALSO, SHIELD YOUR 
EYES WHEN WORKING NEAR THE BATTERY TO 
PROTECT AGAINST POSSIBLE SPLASHING OF 
THE ACID SOLUTION. IN CASE OF ACID 
CONTACT WITH THE SKIN, EYES OR 
CLOTHING, FLUSH IMMEDIATELY WITH WATER 
FOR A MINIMUM OF FIFTEEN MINUTES. IF ACID 
IS SWALLOWED, DRINK LARGE QUANTITIES 
OF MILK OR WATER, FOLLOWED BY MILK OF 
MAGNESIA, A BEATEN EGG, OR VEGETABLE 
OIL. CALL A PHYSICIAN IMMEDIATELY. 
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REMOVAL AND INSTALLATION (Continued) 


Removal | 

1. Disconnect battery ground cable. 

2. Disconnect the wire harness attachments to 
the integral alternator/regulator assembly. Pull 
the two connectors straight out. 

3. Loosen the alternatpr pivot bolt. Remove the 
adjustment arm bolt! from the alternator. 

4. Disengage the alternator drive belt from the 
alternator pulley. 

5. Remove the altqmator pivot bolt and 
alternator/regulator assembly. 

6. Remove the alternator fan shield, if so 
equipped. 

Installation 

1. Position the integral alternator/regulator 
assembly on the engine. 

2. Install the alternator pivot and adjuster arm 
bolts, but do not tighten the bolts until the belt is 
tensioned. 

3. Install the drive belft over the alternator pulley. 


4. Adjust the belt tension and tighten the adjuster 
and pivot bolts to specification. Check belt 
tension using Belt Tension Gauge T63L-8620-A 
or Rotunda Belt Tension Gauge 021-00019 or 
equivalent. Apply pressure to alternator front 
housing only when adjusting belt tension. Refer 
to Section 03.05, Accessory Drive. 

5. Connect the wiring harness to the alternator/ 
regulator assembly. Push the two connectors 
straight in. 

6. Attach the alternator fan shield to the 
alternator, if so equipped. 

7. Connect battery ground cable. 

NOTE: All of the following Disassembly Steps may 
not be necessary to perform a particular test or 
service. Perform only those steps that apply. The 
following illustration is a disassembled view of the 
integral alternator/regulator assembly. On 
alternators with fan shield, remove attaching clip 
and then remove fan shield. 


THROUGH 
BOLTS (3). 

SCREWS (2) 378466-S2 

N803095-S36 \ 


NUT AND WASHER 
ASSEMBLIES (21 
N62T900-S36 


RECTIFIER 

ASSEMBLY 

10304 SCREWS (81 

___ /N803090-S7M 


REAR 

BEARING 

10A304 


REGULATOR 

10316 



BRUSHES (2) 
10347 


BRUSH 
SPRINGS (2) 
10349 




BRUSH 

HOLDER 

10351 


REAR HOUSING 
10334 



STATOR 

10336 


BEARING 

RETAINER 

10A355 


FRONT 

BEARING 

10094 


FRONT 

HOUSING 

10333 


Pm 


SCREWS (3) 
3^9217-S2 




FAN -'-Jib/' ^J~ 

SPACER 

10A344 PULLEY/ 

10344 

DISASSEMBLED INTEGRAL ALTERNATOR/REGULATOR 


mt 


WASHER 

389767-S36 


NUT 

351124-S36 
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REMOVAL AND INSTALLATION (Continued) 


' ■ 

Disassembly 

1. Remove the four scrjews (T20 TORX®-type 
head) attaching the re gulator to the alternator 
rear housing. Remove the regulator, with brush 
holder attached, from the alternator. 


ALTERNATOR 

ASSEMBLY 


k:A 


regulator 

ASSEMBLY 



Remove two screws (T20 TORX®-type head) 
attaching the regulator to the brush holder. 
Separate the regulator, attaching nuts, brushes 
and brush springs from the brush holder. 



REGULATOR 

ASSEMBLY 


BRUSH 

HOLDER 


BRUSH SPRINGS 




4. Scribe a line across the end housings and 
stator laminated core for reference during 
alternator assembly. 

5. Remove the three through bolts. 

6. Separate the front housing and rotor assembly 
from the stator and rear housing. It may be 
necessary to tap the front housing with a plastic 
tipped hammer to loosen the front housing from 
the stator core. 


FRONT HOUSING 
AND ROTOR 


REAR HOUSING 
ANO STATOR 
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REMOVAL AND INSTALLATION (Continued) 


Remove the three 
the rectifier. If the 
place, unsolder the 
watt soldering iron, 
iron to overheat the 
pliers to pull the sfc 
from the rectifier ass 
from the rear housii 


Stator lead terminals from 
(terminals are soldered in 
connections using a 100- 
po not allow the soldering 
* rectifier. Use needlenose 
ator lead terminals upward 
aembly. Separate the stator 

k- 






Some alternators are designed with a 
connector block. In these designs, the 
terminals are not spidered to the rectifier. Using 
a shop made tool, carefully pry the connector 
block straight up tolavoid bending the terminals. 


9. Remove the four rectifier assembly attaching 
screws (T20 TORX®-type head). Remove the 
rectifier assembly from the housing. 

10. Using a suitable arbor press, remove the 
bearing from the rear housing. Support the 
housing close to the bearing boss to prevent 
housing damage. 


REAR 

HOUSING 


RECTIFIER 

ASSEMBLY 




REAR 

BEARING 



J3836-1A 
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REMOVAL AND INSTALLATION (Continued) 


11. Clamp the rotor in a soft jaw vise. 

12. Remove the pulley nut with a socket wrench. 


SOCKET v 


ALTERNATOR 

PULLEY 

FAN 


ALTERNATOR 
PULLEY NUT 


ALTERNATOR 

PULLEY 












Cleaning and Inspection 

CAUTION: When rebuilding an integral 

alternator, use only high-temperature bearings. 

Use of standard parts'will result in alternator 

failure. 

1. Wipe the stator, rotor and front bearing with a 
clean cloth. Do not clean these parts with 
solvent. 

2. Rotate the front bearing on the drive end of the 
rotor shaft. Check, for any scraping noise, 
looseness or roughness. Look for excessive 
lubricant leakage. If any of these conditions 
exist, replace the bearing. 

3. Inspect the rotor shaft rear bearing surface for 
roughness or seveie chatter marks. Replace 
the rotor assembly f the shaft is not smooth. 

4. Place the rear bearing on the slip ring end of the 
rotor shaft and rotate the bearing. Make the 
same check for noise, looseness and 
roughness as was made for the front bearing. 
Inspect the rollers and cage for damage. 
Replace the rear bearing if these conditions 
exist or if the lubricant is lost or contaminated. 

5. Check the slip rings for nicks and scratches. 
These may be removed by turning down the slip 


rings. Do not go beyond a minimum diameter of 
31mm (1.22 inches). If the rings are badly 
damaged, replace the rotor assembly. 

6. Check all wire leads on both the rotor and stator 
assemblies for loose or broken connections. 
Check the windings for burned insulation. 
Replace parts that show signs of burned 
insulation. 

7. Check the pulley and fan for excessive 
looseness on the rotor shaft and for cracks or 
other damage. Replace any pulley or fan that is 
loose, cracked or bent out of shape. 

8. Check both the front and rear housings for 
cracks, particularly in the webbed areas at the 
mounting ear. Replace a damaged or cracked 
housing. 

9. Wipe the heat transfer grease from the rectifier 
assembly base and rectifier mounting area of 
the rear housing with a clean cloth. 

10. Replace the brushes if they are worn shorter 
than 6.35mm (1 /4 inch) from the shunt. 


i 
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Alternator-Integral Regulator 


14-02-13 


REMOVAL AND INSTALLATION (Continued) 


Assembly 

Refer to the following il ustration for Alternator/ 
Regulator Assembly, j 


THIIOUGH 
BCLTST3). 

SCREWS (2) 37U466-S2 

N803095-S36V 


NUT AND WASHER 
ASSEMBLIES (2) 
N621900-S36 


REAR 

BEARING 

10A304 


REGULATOR^ 

103161 


BRUSHES (2) 
10347 


BRUSH 
SPRINGS (2) 
10349 



RECTIFIER 

ASSEMBLY 

10304 SCREWS (8| 
N803090-S7M 



BRUSH 

HOLDER 

10351 


REAR HOUSING 
10334 


STATOR 

10336 


BEARING 

RETAINER 

10A355 


FRONT 

BEARING 

10094 


FRONT 

HOUSING 

10333 




SCREWS (3) 
389217-S2 




NUT 

351124-S36 




FAN 

SPACER X 

10A344 PULLEY/ 

10344 

DISASSEMBLED INTEGRAL ALTERNATOR/REGULATOR 


WASHER 

389767-S36 


m 


Install the bearing in the front housing. Press on 
the outer race only. 

Position the bearing retainer on the front 
housing and install the attaching screws. 
Tighten the screws to 2.8-4.5 N • m (25-40 lb-in). 

If the stop ring was removed from the rotor 
shaft, install a new ring by sliding it over the end 
of the shaft and into the groove furthest from 
the pole piece. Do not open the ring with snap 
ring pliers as permanent deformation of the ring 
will result. 

Install the rotor stop on the rotor shaft with the 
recessed side against the stop ring. 

Install the rotor in the front housing and clamp 
the rotor in a vise Equipped with protective jaws. 

Install the fan Spacer, fan, drive pulley, 
flatwasher and nut on the rotor shaft. Tighten 
the nut to 82-135 N-m (60-100 Ib-ft) with a 
socket wrench. 


ALTERNATOR 
PULLEY NUT 


ALTERNATOR 

PULLEY 

FAN 


ALTERNATOR 

PULLEY 


J3687-1A 
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SPECIFICATIONS 


Alternator—Integral Regulator 
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RADIO AND 
E SYSTEMS 


PAGE SECTION TITLE 


GROUP 

15 


PAGE 


ANTENNAS .I 

RADIO NOISE SUPPRESSION! 

i 


15-02-1 RECEIVER AND TAPE CHASSIS.. 15-01-1 

15-05-1 SPEAKER.15-03-1 


SECTION 15-01 Receiver and Tape Chassis 


SUBJECT PAGE 

CLEANING 

Cassette Tape Player Head and Capstan_15-01-21 

DESCRIPTION AND OPERATION 

Chassis Connectors.i.. 45-01-4 

Electronic Radio-Clock ....15-01-7 

Premium Sound System ..!..15-01-6 

Radio Control Functions .,.15-01-2 

I •*' 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


The AM radio is standard on all vehicles. An 
AM/FM/MPX, AM/FM/MPX cassette and AM/FM/ 
MPX Premium Cassette (Bronco II only), is optional. 
All radios ar electronic display. 

A Premium Sound System option is available in 
conjunction with the AM/FM/MPX cassette radio on 


Aerostar and Premium Cassette on Bronco II 
models. The Premium Sound option includes a 
graphic equalizer and a 4-channel amplifier on 
Aerostar only. Refer to Premium Sound system and 
Graphic Equalizer System in this Section. 


SUBJECT PAGE 

DIAGNOSIS AND TESTING .15-01-7 

DIAGNOSIS GUIDES.15-01-12 

REMOVAL AND INSTALLATION 

Premium Sound System.15-01-17 

Radio ...15-01-16 

^SPECIAL SERVICE TOOLS.15-01-22 

VEHICLE APPLICATION ..15-01-1 
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Receiver and Tape Chassis 


15-01-2 


DESCRIPTION AND OPERATION (Continued) 


Radio Control Functions 

Electronic AM Radio (Steps 1 through 5) 

Electronic AM/FM Stereo Radio (Steps 1 
Through 11) 

Electronic AM/FM Stereo Cassette Radio 
(Steps 1 Through 16) 


ON-OFF Switch and Volume Control—Rotate 
to turn on radio and increase volume. Push to 
change display mode or push and hold to set 
time. On Electronic Premium Cassette, press 
and release power button. 

TUNE—Push and quickly release to tune up (+) 
or down (-) one channel. Push and hold to tune 
rapidly across the band. 

FREQUENCY/CLOCK DISPLAY—Indicates 
station frequency or jtime. 

TONE—Single tone control on AM radio. 
Rotate clockwise to emphasize treble. Rotate 
counterclockwise to ]emphasize bass. 


A. Separate bass/treble controls on AM/FM 
stereo radios. Rotate control clockwise to 
increase, or counterclockwise to decrease 
bass/treble. On Electronic Premium 
Cassette, to access the knob, touch it 
lightly. It will pop out. 

NOTE: Graphic equalizer radios do not require tone 

Controls. 

5. PUSHBUTTON MEMORY—To store a station, 
depress memory button and hold 4 seconds 
(sound will disappear and return). To recall a 
station, depress memory button and quickly 
release. 


RADIO CONTROLS 


\ II 

r v 

y 

■ 

SCAN VbANd/ LOC # 


Vrew 

FF 

1 I / i J 




I - ' - " 7 ' ” f | 


□ 

m 

12 S © ®.^l5c II 


EJECT 

CZJ 


TAPE CONTROLS 


UNEfr 1 2 3 BASS TREBLE BALANCE FADE PLAY 


lR FlB 


ER 4 5 CLOCK J 


ELECmOMC PREMIUM CASSETTE 
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Receiver and Tape Chassis 


DESCRIPTION AND OPERATION (Continued) 


◄ SEEK ► L/D AM FM 


ON ^—\VOL 1 


BASS TREBLE 

\ I / N 1 ' 


BALANCE FADE 


“ PUSH CLOCK + 


MPX STEREO RADIO 

® ® 


15-01-3 





o 


oooo 


_ © (3) 

◄ SEEK ►ll L D H am” || FM 




1 2 3 BASS TREBLE BALANCE FADE REV 

.. ■ _ 1 * ^ 1 

4 5 6 - + - + + (U 

11 I - ~ + - X + L R F 

CASSETTE STEREO RADIO 
(CASSETTE STEREO WITH EQU1LIZER SIMILIAR) 


,- 




\-.— 



- 

--r 

18-8.8 

:■ ~ =_ _ 




fsi (s5 

cm cm cm 

0 - 



TUNE * 

ON VOL 1 


AM RADIO 


K10434-2A 














15-01-4 


Receiver and Tape Chassis 


15-01-4 


DESCRIPTION AND OPERATION (Continued) 


6. SEEK—Seeks up or down band to next station 
or seeks beginning of tape track on Premium 
Electronic Cassette. 

7. LOCAL/DISTANT—Toggles between local and 
distant mode. Only displays LOC when in local 
mode (distant mode not displayed). Local mode 
is for use in metropolitan areas and allows 
capture of strong signal stations with seek 
controls. 

8. AM—Pushing AM em ibles AM mode. AM will be 
displayed. Six AM stations can be stored in 
memory. 

9. FM—Pushing FM enables FM mode. Pushing 
FM again will toggle between FM1 and FM2. 
Twelve stations can be stored in memory (six in 
FM1 and six in FM2) 

10. BALANCE—Adjusts sound between LH and 
RH side of vehicle. 

11. FADE—Adjusts sound between front and back 
of vehicles. 

t 

NOTE: The fader control is not required on radios 

with graphic equalizer, i 

12. DOLBY®— Press when playing tapes 
recorded using the Dolby® system. Press 
again to deactivate. 

13. REVERSE—Press to change the side of the 
cassette tape being played. 


14. FAST FORWARD—Press to quickly advance 
the tape being played. 

15. FAST REWIND—Press to quickly rewind the 
tape being played. 

16. EJECT—Press to eject cassette. 

17. SCAN—Push to tune up to next radio station, or 
tape program. This will then allow for an 
audition of program material (radio for five 
seconds; tape for eight seconds). The radio will 
then continue to scan to the next program. 

18. BAND—Selects AM, FM1 or FM2 as indicated 
in the display window. 

19. PLAY—Push to change tape program to other 
side, or to stop REW, FF, SEEK and SCAN 
modes and start playing. 

20. CLOCK—Pressing this button will display time, 
pressing again will display the radio station 
again. When in the clock mode, pressing any 
radio tuning button will automatically change 
the display back to radio frequency. After 
approximately ten seconds the display will 
return to clock mode. To set the clock, push 
and hold the clock button and use the tune 
control to set the time. Pushing on the left side 
(-) of the tune control sets hours, and pushing 
on the right side (+) sets the minutes. Release 
the clock button after setting the time. A.M. and 
P.M. time are not necessary. 


Chassis Connectors I 

The antenna lead-in receptacle is located in the 
back of the radio at the lower RH corner. The power 
and speaker leads are dart of the body wiring 
assemblies and plug directjy into the left rear of the 
radio. 


RADIO 

ASSEMBLY 


SUPPORT 


ANTENNA 

LEAD-IN 

CABLE 




RADIO 




CABLE Wt NUT AND V 

JJ WASHER ASSEMBLY P0 WER AND 
U SPEAKER LEADS 

VIEW SHOWING RADK I CHASSIS (WIRING ASSEMBLY 

CONNECTORS WITHOUT PR EMIUM SOUND 1440 i) 



WASHER ASSEMBLY 


VIEW SHOWING RADIO CHASSIS 
CONNECTORS WITH PREMIUM SOUND - 
AEROSTAR AND BRONCO II ONLY 


POWER AND 
SPEAKER LEADS 
(WIRING ASSEMBLY 
14401) 
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DESCRIPTION AND OPERATION (Continued) 


®Used with Premium Sound only. 


RADIO POWER CONNECTORS 


All Radios 


Circuit No. 



RADIO SPEAKER CONNECTORS 


Function 


Not Connected 


At Output/Sense® 


Radio Ground 


Display Back Lighting 


Radio Graphics Lighting 


Radio Power (B + ) 


Radio Memory (A+) 


AM ELECTRONIC RADIO INTEGRAL CONNECTOR - SPEAKERS 


POWER 

CONNECTORS 



SPEAKER 

CONNECTORS 



POWER 

CONNECTORS 



SPEAKER 

CONNECTORS 


AM/FM & AM/FM/CASS. - W/FADER 

ELECTRONIC RADIO INTEGRAL CONNECTOR - SPEAKERS 

Phi Function 

1 Left Front 

2 Common 

3 Left Rear 

4 Common 

5 Right Front 

6 Common 

7 Right Rear 

8 Common 


CK10463-2A 


ELECTRONIC PREMIUM CASSETTE INTEGRAL CONNECTOR - 
SPEAKERS _ 

Pin Function _ 

_1_ Right Front — Feed 

2 Right Front — Return 

_ 3 _ Right Rear — Feed _ 

_ 4 Right Rear — Return _ 

_ 5 Left Front — Feed 

_6_ Left Front — Return 

_ 7 _ Left Rear — Feed 

8 Left Rear — Return 


POWER 

CONNECTORS , 


S r 1 

a 

B 5«. 
B 6- 
B 7- 

a 8' 

a 

a 


CK14418-2A 
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DESCRIPTION AND OPERATION (Continued) 


Premium Sound Systi 

The premium sound 
Aerostar and it includes 
radio, four channel pc 
equalizer, remote headpf 
Wagon only), and six prer 
instrument panel, two in tt 
in the liftgate). The rear sp 
the remote headphone 


system is available on 
; an electronic cassette 
iwer amplifier, graphic 
one control (on Aerostar 
nium speakers (two in the 
ie rear wall panel, and two 
eaker may be tuned off at 
bontrol (Aerostar Wagon 


Graphic Equalizer System (Aerostar) 

The graphic equalizer system consists of an 
amplifier and a separate Equalizer control. 

The graphic equalizer provides improved tone 
control and greater power and dynamic range to 
supplement the radio syslem. 

The four channel, 20 watts per channel power 
amplifier is on wheneve r the radio is on. The 


only). The premium sound system in the Bronco II 
includes an Electronic Premium Cassette Radio, 
four channel power amplifier and four premium 
speakers - two in the doors and two in the rear 
quarter panel. The amplifier is located behind the 
left rear quarter panel, rear of the wheel housing. 

The instrument panel wiring harness is unique for 
the premium sound system. 


amplifier drives the instrument panel speakers with 
the front two channels and the rear and liftgate 
speakers with the rear two channels. On Aerostar, 
the amplifier is mounted to the lower instrument 
panel reinforcement. 


’OWER 60Hz 150Hz 400Hz IKHz 2.5KHz 6HKz 12KHz 


GRAPHIC EQUALIZER 


Control Functions 

Refer to the illustration for location of various 
controls. 

1. ON-OFF POWER SWITCH: Press power switch 
to turn equalizer on. Press again to turn 
equalizer off. 

NOTE: Audio signals do r ot bypass the graphic 
equalizer in the OFF position. 

2. FADER CONTROL: Rotate counterclockwise 
to increase volume for front speakers. Rotate 
clockwise to increase volume for rear speakers. 


TONE CONTROLS: Slide switch up to boost 
audio signal as much as 12 db. Slide switch 
down to cut audio signal as much as 12 db. 

DUAL LED BAR GRAPH POWER METER 
WITH ON-OFF SWITCH: Press switch to turn 
power meter on. Press again to turn power 
meter off. Left half of power meter tracks power 
to left channels. Right half of power meter 
tracks power to right channels. 
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DESCRIPTION AND OPERATION (Continued) 


Remote Headphone Cojntrol (Aerostar Wagon 

Only) ! 

1. Headphone Jacks—Two headphones connect 
directly to this control. 

2. Volume—Each headjphone has its own volume 
control. 

( 

3. Speaker Control—Push to turn rear speakers 
on/off as desired. 

4. Seek Control—Seek up/down controls operate 
the same as those pn radio chassis. 

5. Memory—Push to sequentially choose stations 
stored in radio memory. 



Electronic Radio-Clock 
Clock Controls 

The electronic radios are equipped with a built-in 
clock. The radio display can be in either a clock or 
radio mode. 

When the radio is off, the radio display is in the 
clock mode continuously and current time will be 
indicated. 

When the radio is on, the radio display can be in 
the radio or the clock mode. Pushing the volume 
control will switch the display mode from clock to 
radio or radio to clock as desired. 

While in the clock mode, activating any of the 
radio tuning controls (tune, memory, seek) will 
change the display to radio frequency. After 


approximately 10 seconds, the display will revert 
back to the clock display. 

Setting Time 

Push and hold in the radio volume control and use 
the tune control (-,+) to set the time. (With the 
Electronic Premium Cassette (Bronco II only)), push 
and hold the clock button while setting time. 

Pushing on the LH side (-) of the tune control sets 
hours. Pushing on the RH side (+) sets minutes. 
Releasing the volume control after setting the time 
automatically sets the seconds to zero (although 
seconds are not displayed). 


DIAGNOSIS AND TESTING 


Radio Tester 


A radio tester is designed for in-vehicle usage to 
rapidly diagnose radio malfunctions and determine if 
the problem is in the radio, antenna or the speaker. 


A radio tester can save considerable time in 
servicing all models and makes of radios. Use of 
tester eliminates the need for substituting known 
quality components. 
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DIAGNOSIS AND TESTING (Continued) 


Electronic Stereo Radio—Aerostar Wiring 
Schematic 


ELECTRONIC RADIO 

BATTERY MEMORY i 

BLANK 

A + /IGNITION 15 

GRAPH. ILLUM. 

LCD ILLUM. 4J 

GROUND 6S 

A+ OUT/SENSE 7‘ 

LEFT FRONT 8C 

COMMON 2! 

LEFT REAR 8( 

SEEK UP 3< 

RIGHT FRONT 8( 

SEEK DOWN 3; 

RIGHT REAR 8( 

SEEK MEMORY 3: 


REMOTE i 
HEADPHONE CONTROL 




1 o 

- 1?7 Y/RK 





ho 


1 o 



19 LB/R-\ 14401 W/A 


LEFT 

FRONT 

SPEAKER 




RIGHT 

FRONT 

SPEAKER 


WITH HEADPHONE 


TO REAR SPEAKER/REMOTE 
HEADPHONE WIRING 


W/O HEADPHONE 


370 0/BK_ 
1^368 R/BK 
—. 372 BR/O 

t 830 PK/Y I 
806 PK/LB l 

WJL 1 — 

PK/L G n - 

— 57|BK 


831 T \ 

801 N 
PK/LB D f 


i—1 

n 

( 83i; 

Tf 


)r/BK—' 287 ®jO. 

I BK/W H| 

? 806 PK/LB~~ ^ 
| 803 T 

dg/odT ' n 


RIGHT 

REAR 

SPEAKER 


N § 


TO / 

INSTRUMENT' 

LAMPS 


287 BK/W H 


LEFT 

REAR 

SPEAKER 




J a 
801 1 / 
PK/LB D 


T~2 

a 

§ - 
CL 

908 


803 ' 
DG/O D 


803 

DG/O D" 


LEFT REAR 
SPEAKER 


801 

"PK/LB D" 


a a 

Nl 



m 


RIGHT REAR 
SPEAKER 


1 8 °1 [ 

DG/O D 


1 -PK/LB D r 

LEFT IWSna— 

JH1A y| 





RIGHT 

LIFTGATE 

SPEAKER 
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DIAGNOSIS AND TESTING (Continued) 


Stereo—Premium Sound, Aerostar Wiring 
Schematic 


| ELECTRONIC RADIO j 

BATTERY MEMORY 
BLANK 

54 —J# 

A + /IGNITION 

137- 

GRAPH. ILLUMN, 

19-^ -£ 

LCD ILLUMN. 

484 -e -C 3 

GROUND 

694 - < 

A+ OUT/SENSE 

747 "-- 

1 LEFT 

804 j 

2 COMMON 

287 --J 

3 LEFT 

807 - i l 

4 SEEK UP 

368 - liiS 

5 RIGHT 

805 " 1 1 

6 SEEK DOWN 

370 < j 

7 RIGHT 

806 j J 

8 SEEK MEMORY 

372 " 


GRAPHIC EQUALIZER 
INPUT 


LF + LR 
RF + RR 
COMMON 


747 O/LB- 
807 PK/LG ' 
80S PK/LB - 
287 BK/N - 


OUTPUT 

LF 280 LG - 

LR 277 LB/BK - 

COMMON 281 W - 

RR 278 PAW N . 

RF 279 W/R - 

19 LB/R . 


f INPUT 

694 R 4- 

COMMON 287 BK'T 


747 O/LB D - 


137 BK/Y— 

LR 

807 PK/LG - 

LF 

804 O/LG - 

RF 

805 W/LG 

RR 

OUTPUT 

806 PK/LB^. 



RF- 

811 DG/O - - 

RR + 

806 PK/LB _ 

LF + 

804 O/LG N — 

LR + 

807 PK/LG 

LF- 

813 LB/WN ' 

RF- 

805 W/LG N ' 

| AMPLIFIER | 


TO RH FRONT 
SPEAKER 


TO LH FRONT 
SPEAKER 


ELECTRONIC RADIO 

BATTERY MEMORY 

54- 

BLANK 

- 

A+/IGNITION 

137- 

GRAPH. ILLUMN. 

484- 

LCD ILLUMN. 

484- 

GROUND 

694- 

A+ OUT/SENSE 

747- 

LEFT FRONT 

804- 

COMMON 

287- 

LEFT REAR 

807- 

SEEK UP 

368- 

RIGHT FRONT 

805- 

SEEK DOWN 

370- 

RIGHT REAR 

806- 

SEEK MEMORY 

372- 


TO RADIO 
REAR STUD> 
0-694 R- 



137 Y/BK - 
19 LB/4 — 
484 O/BK' 


TO 14401 





807 PK/LG - 
806 PK/LB - 


280 LG- 

277 LB/BK - 

281 W- 

278 PK/W - 

279 W/R— 

19 LB/R- 

281 W- 

694 R- 

747 O/LB — 
137 Y/BK- 
277 LB/BK - 


279 W/R — 
278 PAW H- 
803 DG/O - 
801 PK/LB - 


-368 R/BK- 
-370 O/BK- 
-372 BR/O- 


TO REAR SPEAKER/REMOTE 
HEADPHONE WIRING 



137 Y/BK. 
19 LB/R - 
484 O/BK 



- 287 BK/W - 
-807 PK/LG- 

- 368 R/BK — 

-370 O/BK— 
-806 PK/LB - 

- 372 BR/O— 


TO REAR SPEAKER/REMOTE 
HEADPHONE WIRING 


- 804 O/LG- 


-805 W/LG- 


LEFT FRONT 
. SPEAKER 


RIGHT FRONT 
SPEAKER 


K10435-2C 
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DIAGNOSIS AND TESTING (Continued) 


Use the wiring diagram, the By-Passing Tests, and 
the diagnosis charts in this Section to isolate 
malfunctions in the varioLS radio systems. 

The rating and locatior of the radio fuse in the 
fuse panel is shown in Section 18-01, Electrical 
Wiring and Circuit Protect on. 


GRAPHIC EQUALIZER AND POWER AMPLIFIER BYPASSING TEST 


CONDUCT THESE TESTS HERE 



FRONT 

SPEAKERS 

- rSS 


GRAPHIC 

EQUALIZER 


4-CHANNEL 

AMP 


REMOTE . 
— HEADPHONE -0] 
CONTROL 

(AEROSTAR WAGON 
ONLY) 


.REAR 

Speakers 


ELECTRONIC RADIO 


Speaker 

Test 

“1 

Left Front 

Speaker 

Right Front 

Speaker 

Left Rear 

Right Rear 

Jumper from radio connector 

Pin 1 
greer 

or 3 to orange/light 
hash 

Pin 5 or 7 to white/light 
green hash 

Pin 3 or 1 to tpn 

\ 

Pin 7 or 5 to pink/yellow 
stripe 

to speakers 

Pin 2 

to light blue/white hash 


Pin 2 to dark green/orange 
dot 


NOTE: If problem is with rear speakers] bypass remote headphone oontrol (at connector to control) before conducting above tests 
(i.e. jumper — 807 to 831 and 8p6 to 830). 

NOTE: Substitute full power radio (nongraphic equalizer version) when driving speakers directly from radio. 

GRAPHIC EQUALIZER BYPASSING TEST 


CK7205-2D 


CjONDUCT THESE TESTS HERE 



REAR 

SPEAKERS 


(AEROSTAR WAGON 
ONLY) 


ELECTRONIC RADIO 


Speaker 

Test 


Jumper from radio connector 
to amplifier 


Left Front 




Right Front 
Speaker 

Left Rear 

Pin 5 or 7 to white/light 
green hash 

Pin 3 or 1 to pink/light green 
stripe 

Pin 2 to black/white hash 

Pin 2 to black/white hash 


stripe 


Pin 2 to black/White hash 




NOTE: If problem is with rear speakers, by jass remote headphone control (at connector to control) before conducting above tests 
(i.e. jumper — 807 to 831 and 806 o 830). 


CK7204-2D 









































15-01-11 


Receiver and Tape Chassis 


15-01-11 


DIAGNOSIS AND TESTING (Continued) 


Premium Sound By- 
Channel Amplifier 



s 

— - ■ . - — -- 

pfufrftf Jest 

Left 

Right 

Connect a Jumper from Radio C 

onnector to Speaker Harness Connector 

Pink/Light Green Stripe to Pink/Light 
Green Stripe 

Pink/Light Blue Stripe to Pink/light 
Blue Stripe 



Black/White Hash to Pink/Light Blue 
Dot 

Black/White Hash to Dark Green/ 
Orange Dot 


CK6779-2B 


PREMIUM SOUND 
AMPLIFIER — 
TWO CHANNEL 
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DIAGNOSIS GUIDES 


Use the following guides 
to diagnosis and repair th< 

NOTE: Testing can also be 
Ohm Meter, Model 007-0C 

1 

, along the a radio tester, 

3 radio system. 

done with Rotunda Volt 

001 or equivalent. 

RADIO HAS WEAK RECEPTION 

_lit 

IT STEP RESULT ^ ACTION TO TAKE 

m 

DURING SYSTEM C 

HECK RADIO RECEPTION IS WEAK 

i.i 

CHECK RADIO REC 

EPTION 

Good radio reception ^ 

Poor radio reception ^ 

Radio operating property. 

GO to 1.2. 

• Extend antenna to 
and position vehicl 
steel buildings. 

• Check radio recepl 
stations received a 
properly functioning 

maximum height (if so equipped) 

3 in an open area away from 

ion by counting the number of 
nd compare to the known 
l radio system station count. 

1.2 CHECK ANTENNA C 

ONNECTIONS 

Good radio reception ^ 

Poor radio reception ^ 

Radio operating property. 

GO to 1.3. 

• Check antenna connections and clean or tighten as 
required. 

• Check radio reception. 

1.3 Jf RE-CHECK ANTENNA 

Procedure shows ^ 

antenna needs repair 

Procedure shows (OIG ^ 
antenna is 

REPAIR antenna system 
as required. CHECK 
operation of radio. 

Have radio chassis 
repaired by authorized 
service center. 

1 -M •- 

• Check antenna sys 
procedures. 

— 

tem using appropriate diagnostic 


CK5324-2B 

1 


t 
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DIAGNOSIS GUIDES (Continued) 


Receiver and Tape Chassis 


RADIO IS INOPERATIVE OR INTERMITTENT 


ST STEP RESULT 


2.0 I DURING RADIO CHECK, THE RADIO OPERATES INTERMITTENTLY OR IS INOPERATIVE 


CHECK RADIO OPERATION 


• Check operation of radio to determine fault. 


15-01-13 


ACTION TO TAKE 



2.2 CHECK FUSE 


• Check radio fu 


2.3 I CHECK POWER PEED 


i 

• Check power feed for proper connection. 


REPLACE FUSE 


• Tum ignition switch and radio to OFF. 

• Replace fuse. 1 

• Turn on ignitiorl switch only. 

• Recheck fuse. 


2.6 | CHECK GROUNP CIRCUIT 


• Using a DVOM or self-powered test lamp, check 
continuity of circuit 694. 


2.7 CHECK SPEAKERS 


• Is problem present on all speakers? 


Radio is inoperative 

Radio is intermittent 

Fuse is 


Fuse is 

mm 

Connection 

® 

Connection 

0 


! 

I 

i 


2.5 CHECK POWER TO RADIO 


f 

• Using a test light or Rotunda Model 007-00001 
Digital Volt-Ohfnmeter or equivalent, check power to 
radio. 



Radio has power 

Radio has no power 


Continuity in circuit 694 

No continuity in circuit 
694 


Problem present on all 
speakers 

Problem not present on 
all speakers 


GO to 2.2. 
GO to 2.3. 


GO to 2.3. 
GO to 2.4. 


GO to 2.5. 

CONNECT power feed 
cable correctly. RE¬ 
CHECK radio for proper 
operation. 


TURN ignition to OFF. 
Determine location of 
powerfeed to radio. 
REPAIR or REPLACE 
damaged wiring as 
required. REPLACE 
fuse. 

Operate radio and tape 
player. If fuse fails again 
have radio chassis 
serviced by an 
authorized sen/ice 
center If fuse is still OK, 
radio is now operational. 


GO to 2.6. 


REPLACE or REPAIR 
harness as required. 


GO to 2.7. 

SERVICE ground circuit 


GO to 2.8. 
GO to 2.9. 


CK6740-2C 









































15-01-14 


Receiver and Tape Chassis 


15-01-14 


DIAGNOSIS GUIDES (Continued) 


RADIO IS INOPERATIVE OR INTERMITTENT (Cont’d.) 


ST STEP RESULT 


2.8 CHECK ANTENNA 


• Check antenna system using appropriate diagnostic Antenna system (OK) 
procedures. 


2.9 | CHECK RADIO CHASSIS_ 


• Check radio chassis using known good speaker 
connected directly to radio chassis. 


Antenna system 


Reception 


Reception 



ACTION TO TAKE 


GO to 2.9. 


CONNECT, REPAIR, or 
REPLACE antenna 
components as required. 


REPLACE speaker or 
CONNECT, REPAIR, or 
REPLACE speaker 
wiring as required. 

Have radio chassis 
REPAIRED by 
authorized service 
center. 



Premium Sound System-j-Aerostar 

REMOTE HEADPHONE CONTROL — SEEK UP/DOWN MEMORY 


TE$T STEP RESULT H ACTION TO TAKE 


REMOTE SEEK UP DR DOWN OR MEMORY INOPERATIVE 


LI BYPASS CONTROL AT RADIO 


• Bypass the controljat radio. 

1. Disconnect connector at radio to harness with 


. Disconnect connector at rat 
368, 370, and 372 circuits. 


2. Alternately ground each circuit at radio to check 
radio operation ., 

3. Radio should sefek up/down or change memory 
as required. 

4. Reconnect to ra 


L2 BYPASS CONTROL AT CONTROL 


t 

• Bypass 368, 370, or 372 circuits. 

1. Jumper 368, 37o[ or 372 (at wiring to control) to 
ground (287) to verify wiring. Radio should seek 
up/down or change memory as required. 



GO to L2. 


Radio damaged. SEND 
to Authorized Ford 
Service Dealer. 


Damaged control. 

REPAIR wiring as 
required. 


CK8780-2C 






























15-01-15 


Receiver and Tape Chassis 


15-01-15 


DIAGNOSIS GUIDES (Continued) 


DELUXE SOUND SYSTEM 

NO RADIO SOUND FROM ONE OR MORE SPEAKERS 
(RADIO TURNED ON) 


STEP RESULT M ACTION TO TAKE 


K0 I DURING CHECK THERE IS NO SOUND FROM ONE OR MORE SPEAKERS WHILE RADIO IS TURNED ON 


K1 | BYPASS GRAPHIp EQUALIZER AND AMPLIFIER 


• Bypass graphic 
inoperative spe< 


qualizer and amplifier for the 
ers as follows: 


1. Disconnect connectors between radio and graphic 
equalizer and; between speakers and amplifier. 


2. Connect jump 
harness for di 


' wires from radio to wiring 
naged speaker. (See Note) 


3. Use the graphic equalizer and amplifier 
bypassing te^t charts for locations of jumpers and 
the graphic equalizer wiring diagram for color 
codes/component connections. 


CHECK OPERATION OF THE RADIO SPEAKER 


• Check operation of the radio speaker, and vehicle 
wiring as followp: 

1. Connect jumpier wire from a radio speaker 
harness that Is working properly to the damaged 
speaker harness. 


CHECK CONTROL CIRCUITS 


• Check power ahd control to amplifier and graphic 

equalizer as follows: 

1. Connect all connectors of radio, equalizer and 
amplifier, j 

2. Turn ignition to ACC and turn radio ON. 

3. Check for battery voltage at the amplifier at 
orange/light blue dot wire and at yellow/black 
hash wire. 

4. Check for battery voltage at the graphic equalizer 
at orange/light blue dot wire. 


BYPASS GRAPHIC EQUALIZER 


• Bypass graphic equalizer as follows: 

1. Disconnect connection between radio and graphic 
equalizer and between graphic equalizer and 
amplifier. 

2. Connect jumper wires from radio to amplifier. 

3. Use the gra|phic equalizer bypassing test chart for 
locations of jumpers and the graphic equalizer 
wiring diagrams for color codes/component 
locations. 


NOTE: Substitute full power radio for this test, 
(non-graphic equalizer version) 



Continuity 

Continuity 


rsjsj 


GO to K3. 


GO to K2. 



Radio damaged. SEND 
to authorized service 
station for service. 

Vehicle wiring or 
speaker is damaged. 
FoHow standard 
procedure for diagnosis 
and service of damage. 


GO to K4. 

Vehicle wiring is 
damaged. Follow 
standard procedure for 
diagnosis and service of 
damaged wiring. 



REPLACE Graphic 
Equalizer. 

REPLACE Amplifier. 


CK7210-2C 

























15-01-16 


Receiver and Tape Chassis 


15-01-16 


REMOVAL AND INSTALLATION 


Radio 

Removal 

1. Disconnect battery ground cable. 

2. Remove finish pane assembly. Refer to the 
appropriate Instrument Cluster Section in 
Group 13. 

3. Remove four scretos securing mounting 

brackets assembly jo instrument panel and 
remove radio with mounting brackets and rear 
bracket. j 

Radio Replacement—Aerostar 


Disconnect the antenna lead in cable, speaker 
wires and radio (power) wire. 

Remove nut and washer assembly attaching 
the radio rear support and ground cable on 
electronic radio. 

Remove the screws to remove mounting 
brackets from radio. 



NUT 

802539-SI00 
(4 REQ'D) 


RECEIVER 

AM/FM/MPX 

19B159 

19B131 

19B132 


NUT AND WASHER 
'W620397-S36 


BRACKET 
18K843 (RH) 


SUPPORT 

18888 


SCREW 
N603240-S2 ■ 
(4 REQ'D) 


BRACKET 
18K844 (LH) 


SCREW 
- 56930-S2 
(4 REQ'D) 




15-01-17 


Receiver and Tape Chassis 


15-01-17 


REMOVAL AND INSTALLATION (Continued) 



RADIO 

RECEIVER 



ANTENNA 

LEAD 


SUPPORT 


X^CONNECTOR 

NUT 

2.5-4 N-m 
122-36 IN-LB) 


REAR VIEW OF RADIO RECEIVER - TYPICAL 
MODELS-ALL 


K14419-2A 


-f — — - 

Installation 



1. 

Install radio rear support and ground cable on 
radio using nut and iwasher assembly. Tighten 
nut to 2.5-4.0 N.m (j22-35 in-lb). 

4. 

Secure radio and mounting brackets to 
instrument panel with four screws. (Ensure 
mounting brackets are fully seated on 

2. 

Install mounting brackets to radio using two 


instrument panel.) 


screws per bracket. Tighten screws to 1.0-1.4 

N.m (9-12 in-lb). 

5. 

Install finish panel, refer to the appropriate 
Instrument Cluster Section in Group 13. 

3. 

Connect electrical connectors to radio and 
retain connectors as shown. Position radio with 
mounting brackets to instrument panel. (Ensure 
that hairpin area of rear bracket is engaged to 
instrument panel support). 

6. 

Connect battery ground cable. 


Premium Sound System 

Premium Sound Amplifier—Aerostar 

Removal 

1. Remove two amplifier attaching screws from 
lower instrument panel reinforcement. 

2. Remove amplifier from instrument panel and 
disconnect hardshell connectors from wire 
assembly. 

3. Remove amplifier. 

Installation 

1. Connect amplifier to wire assembly. 

2. Position amplifier to lower instrument panel 
reinforcement, and attach with two screws. 

3. Check amplifier operation. 


FRONT OF VEHICLE 

* ^ 


NUT 
N802539 . 
(2 REQ'D) 


SCREW 
56930-S2' 
(2 REQ'D) 


WIRING 

ASSEMBLY. 

19A041 


/o°°o 


AMPLIFIER 

18B849 


LOWER INSTRUMENT PANEL 
REINFORCEMENT - AEROSTAR 


NUT 
N802539 
(2 REQ'D) 

z± 

L^_.— I 


SCREW 
‘ 56930-S2 
(2 REQ'D) 

K867S-1B 























15-01-19 


Receiver and Tape Chassis 


15-01-19 








Receiver and Tape Chassis 


15-01-20 


REMOVAL AND INSTALLATION (Continued) 



K8777-2D 






15-01-21 


Receiver and Tape Chassis 


15-01-21 


REMOVAL AND INSTALLATION (Continued) 


Graphic Equalizer 
Removal and Installation 

1. Remove instrument trim panel. 

2. Remove four graphic equalizer attaching 
screws. 

3. Pull graphic equalizer from instrument panel. 


4. Disconnect electrical connector from graphic 
equalizer. 

5. To install, reverse Steps 1 through 4. 


NUT 

N802539-S100 
(6 REQ'D) 



C ' 

j V / 


MOUNTING 
. BRACKET (RH) 
18K837 


EQUALIZER 

18T803 


INSTRUMENT 

PANEL 


MOUNTING . 
BRACKET (LH) / 
18K838 


SCREW 
56929-S2 
(6 REQ'D) 


NUT 

N802539-S100 
(6 REQ'D) 



NUT 

N802539-S100 
16 REQ'D) 


FRONT OF VEHICLE 


SCREW 
56929-S2 
(6 REQ'D) 



Cassette Tape Playef Head and Capstan 

The playback head and capstan in the tape player 
may accumulate tape coating residue (oxide) as the 
tape passes over the head. This accumulation may 
need to be periodically removed as part of normal 
maintenance, if it causes weak or wavering sound. It 
is recommended, for bast performance, that the 
player be cleaned every 10 to 12 hours of playing 
time using a Ford cassetlje player cleaning cartridge 
or equivalent. An alternate method of cleaning can 
be done by holding the player door open and 
cleaning the playback head with a cotton swab, 
slightly moistened with alcohol. To clean the 
capstan, trip the on-off switch at the slot with the 
eraser end of a pencil and hold the alcohol- 
moistened swab against the rotating capstan. 

CAUTION: Excess alcohol on the swab may run 
down the capstan and damage the bearings. Do 
not use carbon tetrachloride. 


CARTRIDGE 

DOOR 


COTTON 

SWAB 



CAPSTAN 

SHAFT 


PLAYBACK 

HEAD 





15-01-22 __ Receiver and Tape Chassis 

SPECIAL SERVICE TOdl_S 


15-01-22 
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SECTION 15-02 Antennas 


SUBJECT I PAGE 

DESCRIPTION AND OPERATION 

Manual Entertainment Radip Antenna .15-02-1 

DIAGNOSIS ..15-02-1 

REMOVAL AND INSTALLATION 
Antenna—Aerostar.J.. 15-02-6 



VEHICLE APPLICATI 

All Aerostar, Ranger anc 

1 

ON 

Bronco II Vehicles. 




DESCRIPTION AND OPERATION 


....t. - - - - . 

Manual Entertainment Radio Antenna 

f 

The manual entertainment radio antenna is not 
adjustable. 

f 

t 


15-02-1 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Antenna—Ranger/Bronco II .15-02-7 

VEHICLE APPLICATION.15-02-1 


DIAGNOSIS 


Poor Reception 

• If AM reception is extremely poor and FM 
reception drifts or appears to have trouble holding 
stations, ensure the antenna and antenna 
connectors are properly mated. If the antenna 
connectors are properly mated but the reception 
is still poor, replace the antenna cable. 

• If only FM reception is poor, it is unlikely that the 
antenna is at fault. Remove the radio chassis for 
service. 

NOTE: Many customers do not understand the 
limitations of FM reception. Refer the customer to 
the Owner's Guide for information about the 
limitations of FM radio performance. 




















15-02-2 

! 

Antennas 


DIAGNOSIS (Continued) 



f 



ACTION 

If any ohmmeter reading is unsatisfactory take the following action: 

A. If one piece assembly, replace the complete antenna and cable assembly. 

B. If detachable cable and mast, perform antenna test No. 2 and 3. 

C. If manual antenna with extension cable, perform antenna test No. 4. CK4250-2B 



15 - 02-3 


Antennas 


15 - 02-3 



DIAGNOSIS (Continued) 


j r % 

TESTING ANTENNA EQUIPPED WIT^ DETACHABLE CABLE AND MAST. 

WHEN RESULTS IN TEST NO. 1 HAVE BEEN UNSATISFACTORY, DISCONNECT THE ANTENNA MAST AND BASE FROM THE CABLE. 

PERFORM THE FOLLOWING TESTS: [ 



RESULTS 

IF OHMMETER READINGS AFJE SATISFACTORY. THE CABLE IS GOOO. PERFORM ANTENNA TfSr NO 3 

ACTION 

IF EITHER READINGS IS UNSATISFACTORY. REPLACE THE CABLE. 


CK42S1-2A 







15-02-4 


Antennas 


15-02-4 


DIAGNOSIS (Continued) 


ANTENNA TEST NO.3 


MUST BE LESS THAN 
5.0 OHMS ON XI OR 
LOW SETTING 



VIEW A 



SEE VIEW A 


MUST BE INFINITY (oq ON XIOOO SETTING 
OR HIGHEST RANGE AVAILABLE 


RESULTS 

IF OHMMETER READINGS ARE SATISFACTORY, ANTENNA MAST AND BASE 
ARE GOOD, REPLACE CABLE. 

ACTION 

IF EITHER READING IS UNSATISFACTORY, REPLACE ONLY THE BASE 
ASSEMBLY, THE MAST SHOULD BE GOOD. 


CK4252-A 



15 * 02-5 


Antennas 


15 * 02*5 


I 

I 

; 


DIAGNOSIS (Continued) 



RESULTS 

If ohmmeter readings are satisfactory, the extension cable and main antenna cable are good. Perform test No. 3. 


ACTION ! 

If either reading on extension cable is unsatisfactory, replace extension cable. 

If either reading on main antenna cable is unsatisfactory take the following action: 

A. If one piece assembly, replace the complete antenna and main cable assembly. 

B. if main cable is detachable, perform antenna test No. 2 and 3. 

CK5159-2A 













15 - 02-6 


Antennas 


15 - 02-6 


REMOVAL AND INSTALLATION 


Antenna—Aerostar 
Removal 

1. Disconnect the antenna lead-in cable from the 
radio. 



HEATER PLENUM 
ASSEMBLY 


FRONT CMF VEHICLE 


aa 


RADIO BASE AND 
CABLE ASSEMBLY 
18A984 


m 


0 / 




| CLIP 

' l 372047-S100 


vw 





CABLE 

ASSEMBLY 

18A984 


TYPICAL ANTENNA INSTALLATION FOR ALL RADIOS 
VIEW A 

L4775-2C 


2. Disengage the cable ffom the retainers along 
the top of the heater case. 

3. Unsnap the cap from the antenna base and 
remove the cap. 




4. Remove three antenna base attaching screws 
and remove the antenna base and lead-in cable 
from the vehicle. 

5. Remove gasket from cowl panel. 



FRONT 
FENOER (RH) 


SCREW 
N610019-S36' 
(3 REQ’D) 


FRONT OF 
VEHICLE. 



RADIO BASE AND 
'CABLE ASSEMBLY 
18A984 


RADIO ANTENNA 
BASE CAP 
18A927 


N&C—FRONT 

FENDER (RH) 

ANTENNA BASE / 

AND CABLE v 4 1; XsaT 

ASSEMBLY V J 

18A984 \ « 

VIEW SHOWING INSTALLATION OF 
ATTENNA ON FENDER (RH) 


SEAT Xn. 

GROMMET ^ 


FRONT OF VEHICLE 


/r\ r\ 

x 


CAP AND 
GASKET 
ASSEMBLY 
19A177 


PLUG 1 
BUTTON- 
377935-S 


\ INSTALLATION OF PLUG BUTTON FOR 

INSTALLATION OF CAP FOR VEHICLES VEHICLES RADIO DELETE OPTION 
WITH RADIO DELETE OPTION VIEW C 


L5326-2B 







15 - 02-7 


Antennas 


15 - 02-7 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Place the gasket on the cowl panel over the 
antenna opening. 

2. Insert the antenna lead-in cable into the 
antenna hole until tho antenna base is seated 
on the cowl. 

3. Install the three antenna base attaching 
screws. 

4. Place the cap in position over the antenna base 
and snap the cap onto the base. 

5. Attach antenna mast 

6. Route the antenna lead-in cable along the 
retainers located on the heater case. 

7. Connect the antenna lead-in cable to the radio 
and check the radio operation. 


Antenna—Ranger/Bronco II 
Removal j 

1. Disconnect antenna lead-in cable from radio 

(Aerostar). j 

2. Disconnect antenna lead-in cable from cable 
above glove compartment (Ranger, Bronco II). 

3. (Aerostar) remove lead-in cable support 
bracket from locator! holes. 

4. (Aerostar) remove damp screw. 


5. Unsnap cap from antenna base and remove 
cap. 

6. Remove three antenna base attaching screws 
and remove antenna base and lead-in cable 
from vehicle. 

7. Remove gasket. 


FRONT OF VEHICLE 


CAP-18A927 



BASE AND CABLE 
ASSEMBLY-18A984 


COWL TOP 
/OUTER PANEL 



GASKET-18898 


VIEW SHOWING INSTALLATION OF ANTENNA 
ON COWL TOP OUTER PANEL (RH SIDE) 


CABLE 

ASSEMBLY LOCATORS 


BASE AND 
CABLE ASSEMBLY 


ANTENNA 

LEAD 



Installation 

1. Place gasket on cowl panel over antenna hole. 

2. Insert lead-in cable through antenna hole and 
seat antenna base on cowl. 

3. Secure antenna base with three attaching 
screws. 

4. Position cap over antenna base and snap into 
place. 

5. Route antenna lead-in cable at rear of 
instrument panel. 

6. Install clamp screw (Aerostar). 

7. Position lead-in cable support bracket in locator 
holes (Aerostar). 

8. Connect antenna lead-in cable to radio and 
check operation (Aerostar). 

9. Connect antenna lead-in cable to cable above 
glove compartment (Ranger, Bronco II). 

10. If cable from radio is worn or damaged, feed 
new cable and secure with tape to prevent 
rattles. 















15-03-1 


Speaker 


15-03-1 


SECTION 15-03f Speaker 


SUBJECT 


PAGE 


DESCRIPTION. 15-03-1 

DIAGNOSIS AND TESTING .. .15-03-1 

REMOVAL AND INSTALLATION 
Aerostar Speaker System . l.15-03-4 


SUBJECT 

REMOVAL AND INSTALLATION (Cont'd.) 

Ranger and Bronco II Speaker Syateme 
VEHICLE APPLICATION. 


15-03-7 

15-03-1 



VEHICLE APPLICATIO 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


All vehicles are equipped with standard or 
■premium sound speakors. Aerostar vehicles 
equipped with the standard AM radio have one 
speaker installed in the instrument panel. Ranger 
vehicles with AM radio hqve two door speakers. 

On Aerostar, the AM/FJ^ stereo system includes 
six speakers. All Bronco fl AM/FM stereo systems 
have one speaker in eaclf) door and two additional 


DIAGNOSIS AND TESTING 


speakers in the rear quarter trim panel. All Ranger 
AM/FM stereo systems have two front speakers, 
which in Ranger Regular Cab are mounted in 
enclosures. Additionally, Ranger SuperCab has two 
rear stereo speakers. 

Standard speakers are 3.2 ohms. Premium sound 
speakers are either 6 ohms or 8 ohms (coaxial). 


For Diagnostic and Testing procedures on the 
Premium Sound System* refer to Section 15-01, 

Receiver and Tape Chassis. 

SPEAKER DIAGNOSTICS 

{ ONE OR MORE SPEAKER DISTORTED, OR INOPERATIVE 


ST STEP RESULT 


2.0 DURING CHECK, ONE OR MORE SPEAKERS INOPERATIVE OR DISTORTED 


2.1 SUBSTITUTE SPEAKER 


• Unplug radio frdm speaker wiring harness. Center 
the radio balance and fader controls. Using a 
speaker of known good quality and the following 
chart, jumper the pins corresponding to the suspect 
speaker of the radio connecter to the test speaker. 


ACTION TO TAKE 


USE JUMPER WIRE ACROSS RADIO CONNECTOR 


• Unplug the suspect speaker from the wire harness 
and jumper theiappropriate radio connector pin to 
the speaker (following charts). 


Sound from (Ol^ ► 

speaker 

Sound from (ofu ^ 

speaker 

GO to 2.2. 

REMOVE radio for 
service. 

Sound from (ok) ^ 

CHECK and REPAIR 

speaker 

speaker wiring harness 


for a short or a break in 


the harness. 

Sound from (ok) ^ 

REMOVE and 

speaker 

REPLACE speaker. 
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Speaker 


15-03-1 


SECTION 15-03 Speaker 


SUBJECT 

PAGE 

SUBJECT 

PAGE 

DESCRIPTION . 

DIAGNOSIS AND TESTING . 

.15-03-1 

.15-03-1 

REMOVAL AND INSTALLATION (Cont'd.) 
Ranger and Bronco II Speaker Systems .. 

... 15-03-7 

REMOVAL AND INSTALLATION 

Aerostar Speaker System . 

.15-03-4 

VEHICLE APPLICATION.. 

... 15-03-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


«AII vehicles are equipped with standard or 
•.premium sound speakers. Aerostar vehicles 
equipped with the standard AM radio have one 
speaker installed in the instrument panel. Ranger 
vehicles with AM radio have two door speakers. 

On Aerostar, the AM/FM stereo system includes 
six speakers. All Bronco II AM/FM stereo systems 
have one speaker in each door and two additional 


DIAGNOSIS AND TESTING 


For Diagnostic and Testing procedures on the 
Premium Sound System, refer to Section 15-01, 
Receiver and Tape Chassis. 


SPEAKER DIAGNOSTICS 

ONE OR MORE SPEAKER DISTORTED, OR INOPERATIVE 


EH 

TEST STEP 

RESULT 

► 

ACTION TO TAKE | 

EH 

DURING CHECK, ONE OR MORE SPEAKERS INOPERATIVE OR DISTORTED 

ESI 

SUBSTITUTE SPEAKER 




• Unplug radio from speaker wiring harness. Center 
the radio balance and fader controls. Using a 
speaker of known good quality and the following 
chart, jumper the pins corresponding to the suspect 
speaker of the radio connecter to the test speaker. 

Sound from 
speaker 

Sound from 
speaker 

©► 

GO to 2.2. 

REMOVE radio for 
service. 

2.2 

USE JUMPER WIRE ACROSS RADIO CONNECTOR 





• Unplug the suspect speaker from the wire harness 
and jumper the appropriate radio connector pin to 
the speaker (following charts). 

Sound from 
speaker 

©► 

CHECK and REPAIR 
speaker wiring harness 
for a short or a break in 
the harness. 



Sound from 
speaker 


REMOVE and 

REPLACE speaker. 


CK8674-2B 


speakers in the rear quarter trim panel. All Ranger 
AM/FM stereo systems have two front speakers, 
which in Ranger Regular Cab are mounted in 
enclosures. Additionally, Ranger SuperCab has two 
rear stereo speakers. 

Standard speakers are 3.2 ohms. Premium sound 
speakers are either 6 ohms or 8 ohms (coaxial). 































Speaker 
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AM ELECTRONIC RADIO INTEGRAL CONNECTOR 


Pin 

Function 

1 

Front 

2 

Common 

3 


4 

Common 

5 

Front 

6 

Common 

7 


8 



AM/FM AND AM/FM CASSETTE 
ELECTRONIC RADIO INTEGRAL CONNECTOR 


Pin 

Function 

1 

Left Front 

2 

Common 

3 

Left Rear 

4 

Seek Up 

5 

Right Front 

6 

Seek Down 

7 

Right Rear 

8 

Seek Memory 



AM/FM CASSETTE (WITH GRAPHIC EQUALIZER) 
ELECTRONIC RADIO INTEGRAL CONNECTOR 


Pin 

Function 

1 

Left 

2 

Common 

3 

Left 

4 

Seek Up 

5 

Right 

6 

Seek Down 

7 

Right 

8 

Seek Memory 


CK10447-2A 



Electronic Premium Caaaette (Bronco II) 


Pin 

Function 

1 

Left Front Feed 

2 

Left Front Return 

3 

Left Rear Feed 

4 

Left Rear Return 

5 

Right Front Feed 

6 

Right Front Return 

7 

Right Rear Feed 

8 

Right Rear Return 


CK14459-2A 
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Speaker 


15-03-3 


DIAGNOSIS AND TESTING (Continued) 


AM RADIO (AEROSTAR AND RANGER) 



1- 




i: 

, 0 
l 0 

1 D 

1 0 
jljs 
! D ® 

■ 0 
' 0 


PIN/ 

SOCKET NO. 

WIRE 

COLOR CODE 

FUNCTION 

AM SPEAKER 
CONNECTOR 

(AEROSTAR AND RANGER) 


5 

B/DG D 

Speaker Feed 



6 

B/WH 

Speaker Return 
(Ground) 


- 





ELECTRONIC STEREO (ALL) 


1 i— H 

STEREO 

SPEAKER 

CONNECTOR 

PIN 

FUNCTION 

L_ 

ELECTRONIC 

RADIO INTEGRAL 
CONNECTOR 
(ALL) 

j 0’ 
i Q 2 

; 03 

; o< 

; d* 

; 06 

1 0 ? 

‘ □ 8 

1 

Left Front 

2 

Common 

3 

Left Rear 

4 

Common 

S 

Right Front 

6 

Common 

7 

Right Rear 


n — 


8 

Common 


CK14152-2A 


V 

j 

( 


* 


I 

i 


r 


i 


\ 

| 

i 
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Speaker 


15-03-4 


REMOVAL AND INSTALLATION 


Aerostar Speaker System 
Stereo Speakers in Instrument Panel 
Removal 

1. Remove the instrument panel pad. Refer to 
Section 01-12, Instrument Panel and Console. 

2. Remove the three retaining screws. 

3. Lift the speaker, disconnect the wiring 
connector and remove the speaker from the 
vehicle. 

CAUTION: Do not operate the radio with the 
speaker disconnected. 


Installation 

1. Connect the wiring to the speaker and position 
the speaker on the instrument panel. 

2. Install the three retaining screws and tighten to 
1.5-1.9 N-m (13-16 in-lb). 

3. Install the instrument panel pad. 


SCREW AND WASHER 
; N801625-S36 



SCREW AND WASHER 
N801525-S36 


SPEAKER 
ASSEMBLY . 
18808 


. SPRING NUT 
N802539-S100 


WIRING ASSEMBLY 
19A0B1 


WIRING ASSEMBLY 
19A041 


RH SIDE SHOWN 


LH SIDE SHOWN 


Speakers in Rear Bodyside Trim Panels— 

Wagon 



Removal 

Installation 

1. Remove the speaker grille by carefully prying 

1 . 

Connect the wiring to the speaker and position 

between the corners of the grille assembly and 


the speaker on the speaker bracket. 

the rear bodyside trim panel. 

2. 

Install the four retaining screws and tighten to 

2. Remove the four screws attaching the speaker 


1.5-1.9 N-m (13-16 in-lb). 

to the speaker bracket. 

3. 

Install the grille assembly by inserting the tabs 

3. Remove the speaker from body side panel. 


into the slots and pushing the grille into 

Then, disconnect the wiring connector at the 
speaker, and remove the speaker from the 
vehicle. 


position. 


CAUTION: Do not operate the radio with the 
speaker disconnected. 
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Speaker 
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REMOVAL AND INSTALLATION (Continued) 


Speaker Installation—Bodyside Trim Panel 


Y5S 




SPEAKER 

ASSEMBLY 

18971 


WIRING 

ASSEMBLY 

19A017 


SCREW 
N803351-S36 ' 

SPEAKER 

ASSEMBLY 

18971 


v 


NUT 

N802539-S 


GRILLE 
ASSEMBLY - 
18978 ] 


, SCREW. 
N610938-S36 


i^'S 


W 


NUT 

384426-S 


TRIM PANEL 
ASSEMBLY 
WAGON - RH S®E 


WIRING 
■ ASSEMBLY 
19A017 

RADIO SPEAKER 
-MOUNTING PLATE 
18963 


FRONT OF 
VEHICLE 


SCREW 
N803351-S36 


NUT 

N802539-S 


NUT 

N802539-S 


SPEAKER 
■ ASSEMBLY 
18971 


RADIO SPEAKER 
MOUNTING PLATE - 
> 18963 




SPEAKER 

ASSEMBLY 

18971 




WIRING 

ASSEMBLY 

19A017 


WIRING 
ASSEMBLY - 
19A017 


FRONT OF 
VEHICLE 




NUT 

384426-S 




™ TRIM PANEL vl. 
ASSEMBLY 

WAGON - LH SIDE 


SCREW 

N610938-S36 


GRILLE 
- ASSEMBLY 
18978 
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Speaker 
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REMOVAL AND INSTALLATION (Continued) 


Cargo Vans 

Removal 

|.. .... . . 

1 . 

Remove four sere 

ws attaching the speaker 


enclosure and brat 

:ket assembly. 

2. 

Remove bracket 

assembly and disconnect 


wiring connector a 

; the enclosure. 

Installation 


1 . 

Connect wiring-to-: 

speaker enclosure. 

2. 

Install the four ret* 

lining screws. 


Speakers in Liftgate 

Removal 

1. Remove the liftgate i trim panel. Refer to Section 
01-03, Doors. 

2. Remove the two s aeaker retaining screws. 

3. Remove the speaker from liftgate. Then, 
disconnect the Wiring connector from the 
speaker, and remjove the speaker from the 
vehicle. 

CAUTION: Do not operate the radio with the 

speaker disconnected. 


Installation 

1. Connect the wiring to the speaker and position 
the speaker on the liftgate. 

2. Install the two retaining screws and tighten to 
1.5-1.9 N-m (13-16 in-lb). 

3. Install the liftgate trim panel. 



SPEAKER 

ASSEMBLY 

18808 


SCREW j 
S42MX 


WIRING 

ASSEMBLY. 

18C619 

SPEAKER 

ASSEMBLY 

18808 S 


NUT 

-N802538-S100 


SCREW 

S42MX 


sm 


BRACKET AND 
SEAL ASSEMBLY 
18962 



WIRING 

ASSEMBLY 

18C619 


SPEAKER 

ASSEMBLY 

18808 


L4723-2A 
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Speaker 
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REMOVAL AND INSTALLATION (Continued) 


Speaker in Rear Door 

Removal and Installatipn is similar to Liftgate 
procedures. 


Ranger and Bronco II Speaker Systems 

Stereo Speakers (Front) 

Removal 

1. Remove door panel. 

2. Remove three screws attaching the speaker to 
the door panel. 

3. Lift speaker and disconnect wiring connector at 
speaker. Remove speaker from door. 

CAUTION: Do not operate the radio with the 

speaker disconnected. 

Installation 

1. Connect wiring connector to speaker. Position 
speaker to door panel. 

2. Install three attaching fecrews and tighten to 
2.0-2.8 N m (18-24 in-lbs). 

3. Install door panel. 


DOOR 

ASSEMBLY" 


SCREW 
56928-S2 
{3 REO'D) 


r-S ✓ 

<•-' v 


\ 1 nut 

;N802657-S2 





\ (*>yl SPEAKER WIRING 

V a ^ mbly assembly 

[S^^^Tq-deach 14A583 

6r side) 

VIEW SHOWING INSTALLATION RH SIDE SPEAKER ASSEMBLY 
LH SIDE SIMILAR L5715-1A 


• LH DOOR 


INSTALL LOCATOR 
IN HOLE PROVIDED 


'mp 



FRONT OP VEHICLE 
WIRING 

__ASSEMBLY 

19A044 


SPEAKER 

19B173 


SCREW 
(3 REQ'O) 
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Speaker 
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II 


REMOVAL AND INSTALLATION (Continued) 
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Speaker 


15-03-9 
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15 - 03-10 


REMOVAL AND INSTALLATION (Continued) 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles. 


DESCRIPTION AND OPERATION 


DIAGNOSIS AND TESTING 


Radio Reception 
Tuning 

The electronic radios automatically tune the radio 
to the center of the station where it will obtain 
minimum noise and the best possible reception. 

FM multiplex has a range of about 20 miles before 
reception noises are heard. This means that in 
problem areas with tall buildings or hills it is 
necessary to to select the strongest possible 
station. 

Tone Control 

Turn the single tone control on AM radios 
clockwise to decrease bass (low frequencies), and 
turn counterclockwise to decrease treble (high 
frequencies). 

Refer to Operating Instructions for AM/FM radio 
tone control adjustment. 


Interfering Noises 

Located within a few feet of the radio is the 
powerful electrical ignition system. The high voltage 
of this system produces noisy side effects that can 
interfere with both the AM and FM stations. 
Although precautions have been taken to minimize 
ignition noise, a certain amount can be heard on FM 
when that station is not quite tuned. Ignition noise 
from passing vehicles can occasionally be heard if 
they do not have proper suppression equipment 
installed. These same vehicles produce 
interference in television sets. Very little can be 
done with the radio receiver to protect against this 
type of external interference. The addition of 
transmitting equipment or add on electric 
accessories other than original equipment may 
result in interference in entertainment radios. 


Noise and Static 

Noise or static may result from many causes. Two 
of the most common sources of radio noise are 
listed below. 

Ignition Noise: 

The most effective method of evaluating ignition 
noise is to compare the radio performance with 
engine on, versus engine off. If ignition noise is 
present with engine running: 

• Check to see that the spark plug wires are the 
suppresser type and that the spark plug are the 
correct resistor type. 

• Check to see that the carbon center insert in the 
distributor cap is secure. 

• Check distributor cap and rotor electrodes for 
silicone grease as this may cause ignition noise 
on FM or CB. This noise is characterized by a 
"motor boat" type sound on weak to moderate 
strength stations. The noise can only be 
eliminated by replacing the distributor cap and 
rotor with a cap and rotor that does not have 
grease. 

NOTE: Silicone Dielectric Compound must not be 
removed from cars equipped with electronic engine 
controls (EEC IV). 


Missing or Damaged Noise Suppression 
Components: 

• Noise suppression components may be damaged 
or missing. 
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DIAGNOSIS AND TESTING (Continued) 



FM Radios 

Receiving FM Multiplex 

Because more data is carried in the FM multiplex 
waves than in the monaural FM broadcasts, Flutter, 
Cancellation and Capture are even more noticeable. 
The FM Multiples noise-free broadcast range is 
approximately five miles Jess than that received with 
the monaural FM radio, the AM/FM Multiplex radio 
may never encounter any of these troublesome 
problems, as they are more prominent in 
metropolitan areas, hilly terrain and depressed 
roadways. However, when diagnosing FM Multiplex 
it is strongly recommended to accurately turn to the 
strongest FM Multiplex station. 

Stereo Indicator Inoperative or Flickering (AM 
and FM Reception are OK) 

• Verify that the customer is listening to stereo 
stations. 

• A weak or distant signal may cause the stereo 
indicator to flicker. Tune the radio to a nearby FM 
stereo station. If reception is good, but the stereo 
Indicator lamp is still intermittent, remove the 
radio chassis for service. 

FM Flutter 

Flutter can best be described as repeated pops 
and hissing bursts heard in the speaker, during an 
otherwise good broadcast. Usually this condition 
exists while traveling in the fringe area of the station. 
Flutter will become more severe within 
approximately 25 miles of the station. This signal 
loss becomes greater away from the station, until 
finally noise takes over and the station can no longer 
be received. Flutter may also be noticed near the 
station because of the "line-of-sight" characteristic 
of FM radio waves. This condition can happen when 
a building or large structure is between the radio 
receiver and the station that is being received. Some 
of the FM signal "bends" around the building, but 
certain spots have almost no signal. Some of these 
signal losses are only a few inches wide and if the 
vehicle is parked in one of these "dead spots" only 
noise will be heard from the speaker. As the vehicle 
moves out of the shadow of the structure, the station 
will return to normal. Flutter will not occur on AM. 


FM Mulit-Path Cancellation 

Another effect caused by the "line-of-sight" 
characteristic is called Cancellation. This condition 
exists when the radio waves are reflected from 
objects or structures. The noises produced by 
Cancellation are similar to Flutter, with the addition 
of distortion in the program. A more familiar 
description of Cancellation is its similarity to the 
multiple ghosts and picture jumping that occur on 
television when a low flying plane passes. The same 
condition exists in the vehicle, except that the 
vehicle is moving and the reflecting structure is 
stationary. The reflected signal cancels the normal 
signal, causing the antenna to pick up noise and 
distortion. Cancellation effects are most prominent 
in metropolitan areas, but can also become quite 
severe in hilly terrain and depressed roadways. 


FM Capture and Overloading 

FM Capture is an unusual condition that occurs 
when traveling in the vicinity of a broadcast tower. If 
turned to a weak FM station, when passing the 
broadcast tower, a stronger station is received 
without changing the displayed frequency. When 
passing the tower, that station may switch back and 
forth a few times before returning to the station 
originally tuned. When several broadcast towers are 
present (common in metropolitan area) several 
station may overload the receiver resulting in 
considerable station changing, mixing and 
distortion. Fortunately this condition is localized and 
it will not harm the receiver. Some overloading may 
also be noticed on AM, but usually to a lesser 
degree. 


Diagnosis Guides 

Refer to the following guides for diagnosing radio 
noise interference. 























15-05*3 


Radio Noise Suppression 


15-05-3 


DIAGNOSIS AND TESTING (Continued) 


NOISY AM RECEPTION — ENGINE RUNNING, VEHICLE IN OR NOT IN 


ST STEP RESULT 


M RADIO RECEPTION NOISY WITH ENGINE RUNNING 


CHECK ANTENNA (CONNECTIONS 






• Check antenna c winections including extension Connections are not 
cable (if so equip jed). Connections must be clean clean and secure 
and secure. 

I 


All connections (OK, 


3.2 CHECK ANTENNA (MOUNTING 


• Check to make stire antenna is securely mounted to Contacts 
body at ground points. Contacts must be clean and 
metal-to-metal. ! 


3.3 CHECK SUPPRESSION EQUIPMENT 


Contacts 


MOTION 


ACTION TO TAKE 


CLEAN and/or SECURE 
antenna cable 
connections as required. 


GO to 3.2. 


! 


CLEAN and/or SECURE 
ground connections as 
required. 

GO to 3.3. 


• Check for presence of all required suppression 
equipment, body (grounding strap usage, security, 
cleanliness and rjietal-to-metal connections. 


CHECK HOOD BONDING STRAP 




• Check hood bonding strap for excessive usage, 
secureness of mounting to sheet metal and contact 
with hood. Hood jx>nding strap must scratch hood 
paint. 


CHECK WIRES AND MOUNTING OF VOLTAGE 
REGULATOR CAPACITOR, IGNITION COIL 
CAPACITOR 


• Check the mounting and connecting wires of the 
voltage regulator capacitor and ignition coil 
capacitor (if so equipped) for secureness, 
cleanliness and metal-to-metal contact. 

IMPORTANT: The capacitor mounting points are used 
to complete the electrical circuit and must be mounted 
securely to clean surfaces. 


CHECK OPERATION OF THE VOLTAGE 
REGULATOR CAPACITOR AND IGNITION COIL 
CAPACITOR 


Connections are bad 
and/or suppression 
equipment not installed 


Connections are (OK) 
and suppression ''—' 

equipment installed 
correctly 


INSTALL or TIGHTEN 
and/or CLEAN 
connections as required. 

GO to 3.4. 



Connections 


Connections 



CLEAN and/or SECURE 
connections as required. 

GO to 3.6. 


• Check the operation of the voltage regulator 
capacitor and ignition coil capacitor by replacing 
with known good components. 


Voltage regulator 
capacitor and/or 
ignition coil capacitor 
bad 


REPLACE capacitor(s) 
with known good 
component(s). 


Capacitors) are ©H GO to 3.7. 
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DIAGNOSIS AND TESTING (Continued) 


NOISY AM RE 


— ENGINE RUNNING, VEHICLE IN OR NOT IN MOTION — CONTINUED 


ST STEP 


CHECK ALTERNATOR 


• Check altematoi by disconnecting wiring harness 
from voltage res ulator. 


CHECK SPARK PLUG WIRES 


• Check spark pliig wires for proper routing, 
grounding and gecureness of connections. 


3.9 CHECK IGNITION SYSTEM 


• Check ignition system for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter.) Also check spark plug 
for cracked insulators. 


3.10 CHECK RADIO CHASSIS MOUNTING 


r. 

• Check all radio chassis mounting points for 
secureness, cleanliness and metal-to-metal contact. 


3.11 SUBSTITUTE A KNOWN GOOD SPEAKER AND 
ANTENNA 


RESULT 


Noise eliminated 


Noise still present 


Spark plug wires not 
routed, grounded or 
secured 


B 


ACTION TO TAKE 


CHECK alternator as 
directed in Group 14. 
REPAIR or REPLACE 
as required. 

GO to 3.8. 


REROUTE or REPLACE 
spark plug wires or 
SECURE connections as 
required. 


Spark plug wires GO to 3.9. 


Ignition system and/or 
spark plugs not OK 

Ignition system and 
spark plugs OK 


Mounting 


Mountings 


• Substitute a known good speaker, antenna and Noise eliminated 

antenna extension cable (if so equipped). Be sure to 
ground antenna to an unpainted metal surface. 


3.12 SUBSTITUTE KNOWN GOOD RADIO 


• Substitute known good radio. 


Noise not eliminated 


Noise eliminated 


Noise not eliminated 


3.13 REPOSITION ANTENNA, SPEAKER OR RADIO 
POWER FEED 


• Check to see if noise can be eliminated by 
repositioning antenna, speaker or radio power feed 
wires. 


3.14 { GROUND VARIOUS FARTS OF TRUCK _ 

• Ground various parts of the truck to the frame using Noise eliminated 
a jumper cable. For example: engine, fenders, 
quarter panel, stone deflectors, air cleaner, body 
sheet metal. 


Noise eliminated 


Noise not eliminated 


REPAIR or REPLACE 
components as required. 

GO to 3.10. 


[ 

B 


CLEAN and/or SECURE 
as required. 

GO to 3.11. 


REPAIR or REPLACE 
antenna, speaker or 
antenna extension cable. 

GO to 3.12. 


Have radio unit 
REPAIRED by authorized 
service center. 

GO to 3.13. 


REPOSITION 
permanently by taping. 

GO to 3.14. 


PROVIDE permanent 
ground where required. 


CK14416-2A 
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DIAGNOSIS AND TESTING (Continued) 


NOISY FM RECEPTION — ENGINE RUNNING, VEHICLE NOT IN MOTION 



TEST STEP 

RESULT 

► 

ACTION TO TAKE 

4.0 

DURING (CHECK, FM RADIO RECEPTION IS NOISY WHILE VEHICLE IS NOT IN MOTION 

4.1 

NOISE IS ONLY Cf4 FM STERO 





f 

• Check to see if poise is only on FM stereo. 

Determine if customer concern is due to FM stereo 
reception limitation. Refer to normal operation 
description. f 

r 

Noise only on FM 
stereo 

► 

EXPLAIN and 
DEMOSTRATE to 
customer. Inform 
customer of methods for 
obtaining best reception. 


t . 

Noise is on both FM ^ 

stereo and FM mono 

GO to 4.2. 

e m 

CHECK ANTENNAi CABLE CONNECTIONS 





• Check antenna cable connections including 
extension cable (if so equipped). Connections must 
be clean and secure. 

Connections 


CLEAN and/or SECURE 
as required. 



Connections 

©► 

GO to 4.3. 

EH 

CHECK ANTENNA MOUNTING 


■ 



• Check to ensure'antenna is securely mounted to 
body at mounting nut above antenna; and also, 
ensure that prongs of grounding collar, at fender 
underside, are contacting metal. Contact must be 
clean and metaMo-metal. 

Connections 


CLEAN and/or SECURE 
as required. 



Connections are 

©► 

GO to 4.4. 

EH 

CHECK DISTRIBUTOR ROTOR 


mm 



• Check for adequate distributor rotor contact spring 
tension. Height of spring should be 8.9 mm (0.35 
in.) from top of rotor (not applicable to recreational 
vehicles). 

Spring tension 


REPLACE rotor. 



Spring tension 

©► 

GO to 4.5. 

4.5 

CHECK DISTRIBUTOR CAP 





• Check to see if carbon center insert in distributor 
cap is secure. ' 

Carbon center not 
secure 

► 

REPLACE distributor 
cap. 



Carbon center 

©► 

GO to 4.6. 

4*1 

CHECK SPARK PIlUG WIRES 




Check spark plug wires for proper routing and 
secureness of connections. 

! 

Routing and/or 
connections 


REROUTE or SECURE 
connections as required. 


Routings and 
connections good 


GO to 4.7. 


CK5327-2D 
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DIAGNOSIS AND TESTING (Continued) 


NOISY FM RECEPTION -- ENGINE RUNNING, VEHICLE NOT IN MOTION — CONTINUED 


tESTSTEP 

RESULT 

► 

ACTION TO TAKE 

4.7 

CHECK IGNITION SYSTEM 





• Check ignition System for proper operation. (Use 
ignition system analyzer or check for open spark 
plug wires using ohmmeter). Also check spark plug 
for cracked insulators. 

Ignition system and/or 
spark plug wires not 
working properly, and/ 
or spark plug insulators 
cracked 

► 

REPAIR or REPLACE 
components as required. 


1 

1 

I. 

Ignition system, spark 
plug wires and spark 
plugs in good condition 

► 

GO to 4.8. 

4.8 

CHECK RADIO CHASSIS MOUNTING 




• Check all radio chassis mounting points for 
secureness, clejaniiness and metal-to-metal contact. 

_ 

Contacts are not ^ 

secure or clean 

Contacts are (OK) ► 

CLEAN and/or SECURE 
as required. 

GO to 4.9. 

4.9 

SUBSTITUTE A GOOD SPEAKER AND ANTENNA 





• Substitute a known good speaker and antenna 
being sure to ground antenna base to unpainted 
metal surface. f 

Noise eliminated 

E 

REPAIR or REPLACE 
antenna or speaker. 


f 

Noise not eliminated 

E 

GO to 4.10. 

4.10 

SUBSTITUTE EXTENSION CABLE 





• If equipped with antenna extension cable, substitute 
with a known good cable. (If not equipped with 
extension cable GO to 4.11.) 

Noise eliminated 

E 

REPLACE antenna 
extension cable. 



Noise not eliminated 

E 

GO to 4.11. 

4.11 

SUBSTITUTE KhfOWN GOOD RADIO 





f . 

• Remove radio and substitute with a known good 
radio. 

Noise eliminated 


Have radio unit 

REPAIRED by 
authorized service 
center. 


► 

Noise not eliminated 

E 

GO to 4.12. 

4.12 

REPOSITION ANTENNA, SPEAKER, OR RADIO 

FEED WIRES 


I 



• Check to see if noise can be eliminated by 
repositioning antenna, speaker or radio power feed 
wires. 

Noise eliminated 

! 

REPOSITION 
permanently by taping. 


> 

Noise not eliminated 

E 

REPLACE distributor cap 
and rotor with new 
ungreased cap and rotor. 


r 


i 

i 


CK5803-2A 
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DIAGNOSIS AND TESTING (Continued) 



fiOISY RECEPTION — ENGINE RUNNING, VEHICLE IN MOTION 



TEST STEP 

RESULT ^ 

ACTION TO TAKE 




DURING CHECK, RECEPTION ON RADIO IS NOISY WITH ENGINE RUNNING AND VEHICLE IN MOTION 



J 

VISUALLY INSPECT CONNECTIONS 





— -E-■— 

• Inspect all connections to battery; antenna leads, 
speaker leads, add radio receiver. 

\ 

Connections ^ 

REPAIR or REPLACE 
wires as necessary. 



Connections (OK) ► 

GO to 5.2. 



5.2 

CHECK ANTENNA LEAD IN CABLE 






( 

• Check for loose qntenna lead in cable or loose 
antenna. 1 

Antenna and/or cable ^ 
are loose 

CONNECT antenna and/ 
or lead in cable securely. 




i 

Antenna and cable ^ 

secure 

Have radio repaired by a 
qualified radio 
technician. 





CK5328-2C 


{ 

NOISY RECEPTION — ENGINE NOT RUNNING 


■ 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 



mm 

DURING CHECK, RADIO RECEPTION IS NOISY WHILE ENGINE IS NOT RUNNING 



6.1 

VISUALLY CHECK. FOR LOOSE CONNECTIONS 




1 


• Check all connections to battery, antenna leads, 
speaker lead and radio receiver for proper 
connection. 

Connections ► 

REPAIR or REPLACE 
connections or wires as 
required. 




• 

Connections (0^) ► 

GO to 6.2. 


1 

6.2 

CHECK ANTENNA'LEAD IN CABLE 






• Check all antenna lead-in cables for bent or missing 
male pins. Also check the female connectors for 
position of receptacle with respect to the insulator. 

The receptacle should be visible. 

Connectors and/or UXy ► 
connections 

REPLACE antenna lead 
in cables. 


I 



Connections (OK) ► 

Have radio REPAIRED 
by a qualified radio 
technician. 



»■ 


CK5329-2C 


REMOVAL AND INSTALLATION 


Radio Suppression Equipment 

When replacing any radio suppression equipment 
components, ensure that a good contact is made at 
all attachments. Remove any paint or dirt from 
between a condenser arid its ground. Tighten all 
nuts and bolts securely. 

The radio suppression devices required for 
engines are: 

Transmission to body strap 


Ignition coil-capacitor 

Hood shield and ground strap 

Engine-to-dash strap-all engines 

Refer to the following illustrations as an aid in 
removing and installing radio noise suppression 
equipment and vehicle ground straps. 
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REMOVAL AND INSTALLATION (Continued) 


FRONT OF VEtSCLE 


GROUND 

CABLE 

14303 



BOLT 

N605783-S36 
TIGHTEN TO 
9-12 N m 
(79-106 IN-LB) 


VIEW SHOWING INSTALLATION OF 
GROUND STRAP TO RRAR OF ENGINE - TYPICAL V-6 


FRONT OF ENGINE 



SCREW 


WIRING 

ASSEMBLY 

12A690 


COIL 

ASSEMBLY 


IGNITION 
COIL CAPACITOR 
18801 


VIEW SHOWING INSTALLATION OF 
RADIO CAPACITOR FOR 2.3L ENGINE (R.H. SIDE) 
LEFT SIDE SIMILAR - RANGER 


FRONT OF VEHICLE 


IGNITION COIL 
CAPACITOR-18801 


EXISTING 

SCREW 



TO FRONT OF BODY 


GROUND 

CABLE 

19A095 


NUT 

N620042 


COIL 

ASSEMBLY 



WIRING ASSEMBLY 
12A581 


TRANSMISSION 


STUD 


FRAME 


VIEW SHOWMG INSTALLATION OF 
RAMO CAPACITOR FOR ZJL (Efl) AND 
24L ENGINES 


VIEW SHOWMG BONDING STRAP INSTALLATION - 
AEROSTAR 

FRANK TO TRANSMISSION IttmJC 
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REMOVAL AND INSTALLATION (Continued) 



HOOD INNER 
PANEL 


RADIO FREQUENCY 
SUPPRESSION 
BOND ASSEMBLY 
19A095 


RH FENDER 
APRON 


NUT-N621905-S36M 
TIGHTEN TO 
7-9 N-m 
(62-80 IN-LB) 




WINDSHIELD WIPER 
MOTOR 

DASH TO ENGINE 
GROUND CABLE ASSEMBLY 
14303 


FRONT OF VEHICLE 


VIEW SHOWINGS INSTALLATION OF 
HOOD BONDING STRAP, - FOR RANGER /BRONCO R 


p"\' / NUT-N62190S-S36M 
1 ' TIGHTEN TO 

9-12 N-m (80-106 IN-LB) 

VIEW SHOWING INSTALLATION OF 
ENGINE TO DASH PANEL GROUND 
STRAP - 2.3L 


FRONT OF 
VEHICLE 


GROUND 
CABLE . 
16C898 


WIRING 
ASSEMBLY - 
14290 


SCREW 

N801846 


VIEW SHOIMNG INSTALLATION 
OF GROUND STRAP FOR HOOD - 
ARROSTAR 


FRONT OF VEHICLE 


NUT-N62190S-S36M 
TIGHTEN TO 
7-9 N-m (62-80 IN-LB) 


EXISTING STUD 







uo 


GROUND CABLE 
14303 


WINDSHIELD WIPER 
MOTOR ASSEMBLY 


VIEW SHOWING INSTALLATION OF 
GROUND STRAP TO DASH PANEL 


K9054-28 
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VEHICLE APPLICATION 

All Ranger, Bronco II and Aerostar Vehicles. 


GROUP 

17 


DIAGNOSIS AND TE$TING 

r - 1 - 


Before performing any Lighting System tests, 
ensure the battery is ip a fully charged condition and 
all battery cable connections are clean and tight. 

A visual inspection is an important part of the 
Lighting System test. Check for wires with frayed or 
damaged insulation, loose connections and proper 
harness routing. Refer to the Truck Wiring Diagrams 
Manual. 

Any problems found by the visual inspection 
should be corrected before performing further tests 
of the Lighting System. 

t 


For example, a loose ground strap between the 
engine and body dash panel may cause an 
intermittent operation of the lamps and gauges. 
Inspect and tighten, if necessary, the ground strap 
attaching screws at the back of the engine and the 
body dash panel. If a No. 10 screw is required, use 
Part No. 42367-S36 hex washer head tapping 
screw. 

NOTE: Any screws or bolts used for attaching the 
engine-to-body ground strap must have an "S36" 
finish (zinc plate plus dichromate dip), for corrosion 
resistance purposes. 


DIAGNOSIS GUIDES 


The following diagnosis guides provide steps to 
take when you are trying to isolate lighting system 
problems. 

Check for burned out bulbs or fuses before 
proceeding and replace as necessary. 


On Ranger/Bronco II vehicles, the headlamp 
switch contains a circuit breaker for headlamps only. 
All other lamps are on a fuse. 

Refer to Section 11-05, Steering Column 
Switches, to verify headlamp switch continuity and 
condition. 
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Lighting System General Service 


17-00-2 


DIAGNOSIS GUIDES (Continued) 


CONOmON 

POSSIBLE CAUSE 

RESOLUTION 

HEADLAMPS 

All exterior lamps do not 
light. 

1. Loose wiring connections. 

2. Open circuit in wiring. 

3. Bad ground. 

4. Worn or damaged headlamp switch. 

1. Check and secure connections at 
headlamp switch and dash panel 
connector. 

2. Check power to and from headlamp 
switch. Repair as necessary. 

3. Check ground circuit from bulbs. 

4. Replace headlamp switch. 

One headlamp does not 
work. * 

; 

i 

1. Loose wiring connections. 

2. Sealed beam bulb burned out. 

3. Corroded socket. 

1. Secure connections to headlamp and 
check ground at headlamp bulb. 

2. Replace sealed beam. 

3. Repair or replace as required. 

All headlamps out — park 
and taillamps OK. 

1 

1. Loose wiring connections. 

2. Worn or damaged dimmer switch. 

3. Open circuit in wiring or poor ground. 

4. Worn or damaged headlamp switch. 

1. Check and secure connections at 
dimmer switch and headlamp switch. 

2. Check dimmer switch operation. 

Inspect for corroded connector. 

Replace as required. 

3. Repair as required. 

4. Replace headlamp switch. 

Both low beam or both high 
beam filaments do not work. 

1. Loose wiring connections. 

2. Worn or damaged dimmer switch. 

3. Open circuit in wiring. 

1. Check and secure connection at 
dimmer switch and headlamp switch. 

2. Check dimmer switch operation. 

Inspect for corroded connector. 

Replace as required. 

3. Repair as required. 

TAILLAMPS 

One taillamp out. 

i 

1. Bulb burned out. 

2. Open wiring or poor ground. 

3. Corroded bulb socket. 

1. Replace bulb. 

2. Repair as necessary. 

3. Repair or replace socket. 

All taillamps and parking 
lamps out — headlamps OK. 

1. Loose wiring connections. 

2. Open wiring or poor ground. 

3. Blown fuse. 

4. Damaged headlamp switch. 

1. Secure wiring connections where 
accessible. 

2. Check operation of front park and 
marker lamps. Repair as necessary. 

3. Replace if blown. 

4. Replace headlamp switch. 

STOPLAMPS 

Stoplamps do not work. 

1. Fuse burned out. 

2. Worn or damaged turn signal circuit. 

3. Loose wiring connections. 

4. Worn or damaged stoplamp switch. 

t 5. Open circuit in wiring. 

1. Replace fuse. If fuse blows again, 
check for short circuit. (See Section 
18.01) 

2. Check turn signal operation. Repair as 
necessary. 

3. Secure connection at stoplamp switch. 

4. Replace stoplamp switch. 

5. Repair as required. 


' CK8642-2D 

f 
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Lighting System General Service 


DIAGNOSIS GUIDES (Continued) 


CONDITION 


Stoplamps stay on 
continuously. 


PARKING LAMPS 

One parking lamp out. 


All parking lamps out. 


I 


SIDE OR ROOF MARKER 
LAMPS 

Side or roof marker lamp 
does not light. , 


TURN SIGNAL LAMPS 

All turn signal lamps do r 
light. 


not flash. 


Front turn 
light. 


Rear turn 
light. 


One turn s 
not light. 


POSSIBLE CAUSE 

RESOLUTION 

1. Damaged stoplamp switch. 

2. Internal short circuit in wiring. 

1. Disconnect wiring connector from 
switch. If lamp goes out, replace 
switch. 

2. If lamp stays on, check for internal 
short circuit. Repair as necessary. 

1. Bulb burned out. 

2. Open wiring or poor ground. 

3. Corroded bulb socket. 

1. Replace bulb. 

2. Repair as necessary. 

3. Repair or replace socket. 

1. Loose wiring connections. 

2. Open wiring or poor ground. 

3. Damaged or worn headlamp switch. 

1. Secure wiring connections. 

2. Repair as necessary. 

3. Replace headlamp switch. 

1. Bulb burned out. 

2. Open circuit or poor ground. 

■ 

1. Replace bulb. 

2. Check socket for corrosion and good 
ground. Repair as required. 

1. Fuse or C.B. burned out. 

2. Worn or damaged turn signal flasher. 

3. Loose wiring connections. 

4. Open circuit in wiring or poor ground. 

5. Damaged turn signal switch. 

1. Replace fuse or C.B. If fuse or C.B. 
blows again, check for short circuit. 

(See Section 18.01.) 

2. Substitute a known good flasher. 
Replace if required. 

3. Secure connections where accessible. 

4. Repair as required. 

5. Check continuity of switch assembly. 
Replace turn signal switch and wiring 
assembly if necessary. 

1. Worn or damaged turn signal flasher. 

2. Poor ground. 

1. Substitute a known good flasher. 
Replace if required. 

2. Repair ground. 

1. Loose wiring connector or open circuit. 

1. Repair wiring as required. 

1. Loose wiring connector or open circuit. 

1. Repair wiring as required. 

1. Bulb burned out. 

2. Open circuit in wiring or poor ground. 

1. Replace bulb. 

2. Repair as required. 
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DIAGNOSIS GUIDES (Continued) 



POSSIBLE CAUSE 

RESOLUTION 

HAZARD FLASHER LAMPjS 





Hazard flasher lamps — io not 

1 . 

Fuse or C.B. burned out. 

1 . 

Replace fuse or C.B. If fuse or 

flash. 




C.B. blows again, check for short 

| 




circuit. (See Section 18.01.) 

\ 

i 

2. 

Worn or damaged hazard flasher. 

2. 

Substitute a known good flasher. 
Replace flasher if found damaged. 

3. 

Worn or damaged turn signal 
operation. 

3. 

Repair turn signal system. 



4. 

Open circuit in wiring. 

4. 

Repair as required. 


5. 

Worn or damaged hazard flasher 

5. 

Repair or replace the turn signal 



switch. 


switch and wiring assembly which 
includes the hazard flasher switch. 

BACK-UP LAMPS 





Back-up lamps — one lamp does 

1 . 

Bulb burned out. 

1 . 

Replace bulb. 

not function. 

2. 

Loose wiring connections. 

2. 

Secure connections where 
accessible. 

i 

3. 

Open circuit in wiring. 

3. 

Repair as required. 

Back-up lamps — both lamps do 

1 . 

Fuse or C.B. burned out. 

1 . 

Replace fuse or C.B. If fuse or 

not function. , 




C.B. biows again, check for short 
circuit. (See Section 18.01.) 

; 

2. 

Worn or damaged back-up lamp 
switch. 

2. 

Replace switch. 


3. 

Loose wring connections. 

3. 

Secure connections where 
accessible. 


4. 

Open wiring or poor ground. 

4. 

Repair as required. 

i 

5. 

Bulbs burned out. 

5. 

Replace bulbs. 

INSTRUMENT PANEL LAMP(S) 





Instrument panel lamp does not 
light. 

1 . 

Bulb burned out. 

1 . 

Replace bulb. 

2. 

Fuse burned out. 

2. 

Replace fuse. If fuse blows again, 
(See Section 18.01.) 

t 

5' 

3. 

Open circuit in wiring, rheostat or 

3. 

Check for short circuit. Repair as 



printed circuit board. 


required. 

DOME LAMP 





Dome lamp does not come on 
when door is opened. 

1 . 

Connector loose. 

1 . 

Secure and/or replace. 

Replace fuse. If fuse blows again, 

2. 

Blown fuse. 

2. 


check for short circuit. (See 


Section 18.01.) 


3. 

Bulb burned out. 

3. 

Replace bulb. 


4. 

Open circuit in wiring. 

4. 

Repair as required. 


5. 

Worn or damaged door jamb 
switch. 

5. 

Replace door jamb switch. 


CK7219-2C 
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DIAGNOSIS GUIDES (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

DOME LAMP (Cont) 



Dome lamp stays on. 

1. Worn or damaged door jamb 
switch. 

1. Replace switch. 


2. Worn or damaged main lighting 
switch. 

2. Replace main lighting switch. 

PRND21 LIGHTING 



Poor PRND21 lighting. 

1. Burned out bulb. 

1. Replace bulb. 


2. Weak bulb. 

2. Replace bulb. 


3. Wiring. 

3. Check wiring for high resistance. If 
resistance is high, repair or 
replace as required. 


4. Worn or damaged dial. 

4. Check for total lens illumination. 
Replace dial if necessary. 


5. Worn or damaged pointer. 

5. Check for pointer illumination at all 
dial positions. Replace pointer if 
necessary. 


6. Paint overspray. 

6. Replace dial. 


CK7220-2A 
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SECTION 17-01 Front Lighting 


SUBJECT PAGE 

ADJUSTMENTS 

Headlamp Aim. 17-01-1 

DESCRIPTION 

Headlamps—Aerostar. 17-01-1 

Headlamps—Ranger/Bronco II.17-01-1 

DIAGNOSIS AND TESTING ...17-01-1 

REMOVAL AND INSTALLATION 

Headlamp Assembly—Ranger/Bronco II.17-01-6 

Headlamp Bulb—Aerostar . 17-01-3 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Headlamp Bulb—Ranger/Bronco II.17-01-3 

Parking, Turn, and Front Side Marker 

Lamps and Headlamp Door ..17-01-2 

Ranger—Bronco II. .17-01-2 

Parking, Turn, and Front Side Marker 

Lamps—Aerostar.17-01-3 

SPECIAL SERVICE TOOLS.17-01-6 

VEHICLE APPLICATION.17-01-1 


VEHICLE APPLICATION 

AH Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION ADJUSTMENTS 
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REMOVAL AND INSTALLATION 



2. Remove two screws retaining top of headlamp 
door to headlamp housing. 

3. Carefully pull Headlamp door away from 
headlamp housing while rotating inboard side 
away from vehicle. 

NOTE: Side marker lamp and park/turn lamp are 
attached to the headlamp door. 



ROTATE 
AWAY FROM 
HEADLAMP 


FRONT OF VEHICLE 


SCREW AND 


WASHER ASSEMBLY 
N606676-S5S 
. (12 REQ'D) 


DOOR WITH PARK/TURN 
AND SIDE MARKER LAMP 
13043-A OR B (RH) 
13045-A OR B (LH) 


4. Remove one screw retaining park/turn lamp to 
headlamp door. 

5. Disengage two tabs retaining park/turn lamp to 
headlamp door. Remove lamp. 

6. Remove two screws retaining side marker lamp 
to headlamp door. Remove lamp. 


Installation 

To install, reverse Steps 1-6. 

NOTE: Ensure that locator pin on outboard side is 
engaged in headlamp door. 



PARKING LAMP 
ASSEMBLY-13200 


SCREW 

803006 


SCREW 

56911 


HEADLAMP 
DOOR-13052 




SCREW 

803866 



FRONT SIDE LAMP 
ASSEMBLY 
15A424 


K14163-1A 
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REMOVAL AND INSTALLATION (Continued) 


p. 

Parking, Turn, and Front Side Marker 
Lamps—Aerostar 

Removal f 

1. Remove four screws securing bezel and lamp 

assembly. I 

2. Remove lamp assembly by removing the three 
screws retaining lamp to bezel. 

3. Remove socket from lamp assembly. 


4. To remove bulb from socket, pull bulb directly 
out from socket. f 

Installation 

1. Install bulb by pushing into socket. 

2. Install socket to lamp‘assembly. 

3. Position lamp assembly to the bezel and install 

three screws. I 

4. Secure bezel and lamp assembly to vehicle with 
four screws. 


6. Place the headlamp trim ring or door into 
position, and install the retaining screws. 

7. Adjust the headlamp aim if required, using the 
Rotunda Aimer 107-00001 or equivalent. Refer 
to Headlamp Aim in this Section for procedure. 


Headlamp Bulb—Ranger/Bronco II 

Removal 

WARNING—THE HALOGEN HEADLAMP BULB 
CONTAINS GAS UNDER PRESSURE. THE BULB 
MAY SHATTER IF THE GLASS ENVELOPE IS 
SCRATCHED OR THE BULB IS DROPPED. 
HANDLE BULB CAREFULLY. GRASP BULB 
ONLY BY ITS PLASTIC BASE. AVOID TOUCHING 
THE GLASS ENVELOPE. KEEP BULB OUT OF 
REACH OF CHILDREN. ENERGIZE THE BULB 
ONLY WHEN INSTALLED IN THE HEADLAMP. 


BULB 

ASSEMBLY 

13469 




HEADLAMP DOOR 1 1 

A . 

- ■''XV / 

ASSEMBLY i 1 



13043 (LH) //* 



13046 (RH) AS 

; \ ~ - 

CLIP 

A 

PUSH IN NUT 

N803822-S 

SCREW-N802586-S45 

ASSEMBLY 


TIGHTEN TO 

NB03494-S 


1.4-2.3 N-m 

(j REQ-D) 


(12-20 IN-LB) 

\ 

K8957 1B 


REAR FACE 
OF SOCKET 


BULB 

SOCKET 


GLASS 

ENVELOPE 


FLAT SIDE OF 
PLASTIC BASE 


LOCKING 

RETAINING 

RING 


MOUNTING 

FLANGE 


l UNLOCK 


REFLECTOR 


PLASTIC 

BASE 



ELECTRICAL 

CONNECTOR 


Headlamp Bulb—Aerostjar 

Removal and Installation 

I' 

1. Remove the headlamp door attaching screws 
and remove the headlamp door. 

2. Remove the headlamp retaining ring screws 
and remove the retaining ring. Do not disturb 
the adjusting screw settings. 

3. Pull the headlamp bulb forward and disconnect 
the wiring assembly plug from the bulb. 

4. Connect the wiring assembly plug to the new 
bulb. Place the bulb in position, making sure 
that the locating tabs of the bulb are fitted in the 
positioning slots. 

5. Install the headlamp retaining ring. 


When servicing the headlamp bulb, energize the 

bulb only while it is contained within the headlamp 

body. 

1. Check that headlamp switch is in OFF position. 

2. Lift hood and locate bulb installed in rear of 
headlamp body. 

3. Remove electrical connector from bulb by 
grasping wires firmly and snapping connector 
rearward. 

4. Remove bulb retaining ring by rotating 
counterclockwise (when viewed from rear) 
about one-eighth turn and sliding ring off plastic 
base. Keep ring as it may be used again to 
retain new bulb. 

5. Carefully remove headlamp bulb from socket in 
reflector by gently pulling straight backward out 
of socket. Do not rotate bulb during removal. 











17-01-4 


Front Lighting 


17-01-4 


REMOVAL AND INSTALLATION (Continued) 


installation 

1. With flat side of plastic base of bulb facing 


upward, insert glass envelope of bulb into 
socket. Turn base (slightly to left or right, if 
necessary, to align grooves in forward part of 
plastic base with corresponding locating tabs 
inside socket. When grooves are aligned, push 
bulb firmly into socket until mounting flange on 
base contacts rear face of socket. 

Slip bulb retaining rihg over rear of plastic base 
against mounting flinge. Lock ring into socket 
by rotating ring clockwise. A stop will be felt 
when retaining ring Is fully engaged. 


3. Push electrical connector into rear of plastic 
base until it snaps and locks into position. 

4. Turn headlamps on and check for proper 
operation. 

NOTE: A properly aimed headlamp normally need 
not be reaimed after installation of this bulb. A 
burned out bulb should not be removed from the 
headlamp reflector until just before a replacement 
bulb is to be installed. Removal of a bulb for an 
extended period of time may allow contaminants 
(dust, moisture, smoke) to enter the headlamp body 
and affect the performance of the headlamp. 



HEADLAMP ASSEMBLY - AEROSTAR 

ADJUSTING SCREW 
AND NUT 

ASSEMBLY HEADLAMP ADJUSTING RING 

13A093 / 13037 (RH) 

(4 REQ'D) / 13047 <LH> 


WIRING 

ASSEMBLY 

14290 


BULB 

ASSEMBLY 

13007 


RETAINING RING 
ASSEMBLY-13015 
(2 REQ'D) 


BEARING 

13B160 

(BEARING MUST 
BE SEATED 
PROPERLY) 


SPRING 
13031 
(2 REQ'D) 


r <*f. 

rtt SI 


SCREW 
385324-S103 
(8 REQ'D) 
TIGHTEN TO 
2-2.7 N-m 
(18-24 IN-LB) 


RADIATOR 

SUPPORT 



BEARING 

13B160 

(BEARING MUST 
BE SEATED 
PROPERLY) 


ADJUSTING RING 
EAR MUST BE IN 
SCREW GROOVE 


HEADLAMP 
ADJUSTING RING 
13037 (RH) 
13047 (LH) 



ADJUSTING SCREW 
AND NUT 
ASSEMBLY-13A093 
VIEW B (4 REQ'D) 









REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) SPECIAL SERVICE TOOLS 


Headlamp Assembly—Ranger/Bronco II 
Removal 

1. Remove grille. 

2. Remove headlamp door assembly. 

3. Remove headlamp bulb. 

4. Remove one plastic retainer retaining sight 
shield to top of headlamp housing. 

5. Remove two bolts (inboard side) and two nuts 
(fender side) retaining headlamp and housing 
assembly to vehicle and remove assembly. 

6. Remove three screws retaining vertical adjuster 
to lamp housing. 

7. Turn three plastic retainers, attached to 
headlamp, 1 /4 turn and separate the lamp and 
housing. 

Installation 

To install, reverse Steps 1-7. Check headlamp 
aim. 

NOTE: Ensure that rubber shield is installed on 
headlamp and is retained by tabs on the headlamp 
body. 


ROTUNDA EQUIPMENT 


MQOM NO. 

nwcfipnon 

107-00001 

Headlamp Aiming Kit 


CK6756-1D 
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SECTION 17-02 Interior Lighting 


SUBJECT PAGE 

DESCRIPTION AND OPERATION 

Cargo Lamp—Aerostar.17-02-1 

Cargo Lamp—Bronco II.17-02-2 

Dome Lamp—Aerostar.17-02-3 

Dome Lamp—Ranger and Bronco II.17-02-4 

Overhead Map Lamp—Aerostar .17-02-3 

REMOVAL AND INSTALLATION 
Cargo Lamp Aerostar and Ranger.17-02-5 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Cargo Lamp-Bronco II .17-02-5 

Courtesy Lamp Switch—Door Jamb ...17-02-5 

Dome Lamp.17-02-5 

Map Lamp. 17-02-5 

VEHICLE APPLICATION. 17-02-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II vehicles. 


DESCRIPTION AND OPERATION 


Cargo Lamp—Aerostar 

The cargo lamp is located on the rear cargo door 
header. The lamp is controlled by rotating the 
instrument panel lamp thumbwheel (dimming 
rheostat) toward the rear of the vehicle to turn the 
lamp on. Rotating the thumbwheel toward the front 
of the vehicle turns the lamp off. The lamp is also 
controlled by the door jamb switch(es) and a push 
button switch, which is located on the lamp. 


CARGO LAMP - AEROSTAR 



RETAINING 
SCREWS 
(4 REQ'D) 


K8650-1B 
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DESCRIPTION AND OPERATION (Continued) 


Cargo Lamp—Bronco II 

The cargo lamp is locatbd above the rear window 
and is controlled by thd headlamp switch being 
turned fully clockwise, * 


SCREW 

N801846-S36MG 
3.3-4.5 N m 
(29-39 IN-LB) 


CARGO LAMP - BRONCO I 











17-02-3 Interior Lighting_17-02-3 



Overhead Map Lamp-j-Aerostar 

The two (2) gimble mounted lamps are controlled 
by push buttons located next to the lamps. These 
lamps are adjustable. 
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DESCRIPTION AND OPERATION (Continued) 


Dome Lamp—Rangerf and Bronco II 

The overhead dome iapnp Is energized when the 
headlamp switch knob is turned fuiiy 
counterclockwise. All models have a switch located 


in the driver’s side front hinge pillar switch activates 
the lamp when the door is opened. Passenger side 
switch is available as an option. 


TO CARGO LAMP 
'(OPTIONAL) 


INTERIOR LAMPS - RANGER 


WIRING 

ASSEMBLY 

14334 



WIRING 

ASSEMBLY 

14A504 



K5832-2D 




VIEW A f 


INTERIOR LAMPS - BRONCO II 


ROOF PANEL 
REINpnnrFMFWT 


WIRING 

ASSEMBLY 

14334 





SWITCH 

ASSEMBLY 

13713 


KM01-2C 
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REMOVAL AND INSTALLATION 


Dome Lamp 

To replace bulb, carefully snap lens out of lamp 
body and remove bulb from retainers. 

To remove lamp body, Remove retaining screws, 
and carefully pry wedge art each end of body from 
retainer clip. f 

To install, position lamp body over screw holes 
and install retaining screws. Push on lens to snap 
into position. I 


Map Lamp 

To replace bulb in center section, carefully snap 
lens out of lamp body; and remove bulb from 
retainers. 

To replace bulb in the movable gimble, carefully 
depress the legs of the tyulb cover with a thin tool 
and remove. Gently snap bulb from socket. 


Cargo Lamp-Bronco II 

Bulb/Lamp Assembly Replacement 

Carefully pry one end of lamp assembly from 
headliner. Rotate lamp assembly downward to 
disengage tabs. 


Installation 

To install the switch in the pillar, pull the wiring 
connector and wiring through the switch mounting 
hole in the pillar. Install switch to the connector. 
Then, twist the wiring and switch 4 1/2 turns 
counterclockwise and push the wiring and 
connector back through the mounting hole. Screw 
the switch clockwise into the pillar until seated. 
Close and open the door to ensure courtesy lamp is 
operating properly. 


Cargo Lamp Aerostat and Ranger 

To remove lens, remove retaining screws. 

To remove bulb, depress and rotate in 
counterclockwise direction. 

To replace lamp body, disconnect electrical 
connector and remove retaining screws at bottom of 
lamp bodv 

To install, insert bulb into socket, insert socket 
into lamp assembly. Position lamp assembly to 
vehicle and install retaining screws. 


Courtesy Lamp Switjch—Door Jamb 
Removal 

Unscrew the hex sleeve nut from the pillar. Extract 
the switch and pull thf wiring connector off the 
switch. 

Retention of courtesy lamp switch to the wiring 
connector is by one ofi three tabs positioned 120 
degrees apart on the switch. If, when the switch is 
disconnected from the wiring connector, the 
engaged locking tab breaks off, the switch must be 
rotated 120 degrees to engage a new tab. When all 
three tabs have been broken, the switch must be 
replaced. 1 


^ TABS EXPOSED SHOW 
UNDAMAGED^\ LOCKING PORTION 
LOCKING TAB \ DAMAGED QR 

























Lighting Switches 


17-05-1 




Headlamp Switch—Aerostar 

The headlamp switch is located in the upper LH 
portion of the LH control pod. 

The switch is a rocker-type design and includes a 
lighted ISO symbol. 


HEADLAMPS/ ' 
ON/OFF 
SWITCH 


REAR 

DEFOGGER' 

SWITCH 


\ /\ t , ([ A WINDSHIELD 

’ f Off in / WIPER/WASHER 
1 d SWITCH 


m t • 


-A „ ft_ 


REAR 

WIPER/ 

WASHER 

SWITCH 


K8843-1C 


Headlamp Switch—Ranger/Bronco II 

The headlamp switch is a combination, three- 
position switch that controls the circuits to the 
headlamps, exterior lamps (except stoplamps and 
turn signal/hazard warning lamps), instrument panel 
lamps and other interior lamps. Circuits are 
connected to the switch by a molded 
multiconnector. 

The interior lamp circuit is routed through a 
rheostat on the switch, which is controlled by 
rotating the switch control knob. This circuit is 
protected by a fuse in the fuse panel. 


KNOB RELEASE BUTTON 




RHEOSTAT 


K1451-1F 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install bulb(s). [ 

2. Install sockets to lamb assembly and position 

lamp assembly to veqicle. 

3. Install four screws to Secure lamp assembly to 

vehicle. | 


REAR LAMPS - TYP 


Rear Lighting 


17-03-2 


. RANGER/BRONCO U 


BULB ASSEMBLY NUT 

STOP, PARK AND / ' 

FRONT OF VEHICLE ^ 

LAMP ASSEMBLY \ I 

13404 (RH) \ 7 WIRING 

13405 (LH) V / ASSEMBLY 

/ \ 13A409 



WIRING 
,ASSEMBLY 
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BULB 

ASSEMBLY 

BACK-UP 

LAMP 

13465-A 


VIEW SHOWING INSTALLATION OF RH REAR LAMP ASSEMBLY, 
LH REAR LAMP ASSEMBLY SYMMETRICALLY OPPOSITE 


License Plate Lampp-Aerostar 

Removal 

1. Remove two screws retaining the lamp 
assembly to the rear door. 

2. Rotate socket one quarter turn from backside 
of lamp assembly and remove the bulb. 

Installation 

1. Install new bulb socket. 

2. Install socket in lamp assembly. 

3. Secure lamp assembly to rear door with two 
screws. 



K1190S-1B 


LICENSE PLATE LAMP - AEROSTAR 
DUAL REAR DOOR 
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Rear Lighting 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install bulb(s). 

2. Install sockets to lanlp assembly and position 


,rrtp ass 
lamp assembly to vehicle. 

3. Install four screws to pecure lamp assembly to 
vehicle. 


REAR LAMPS - TYPICAL RANGER/BRONCO II 

BULB ASSEMBLY NUT 

STOP, PARK AND / 

FRONT OF VEHICLE p - j 

LAMP ASSEMBLY \ / N ^ 

13404 (RH) \ / 7 WIRING 

13405 (LH) \ (k,. / ASSEMBl 



WIRING 

ASSEMBLY 

13A409 


WIRING 
^ASSEMBLY 
i 13A409 


BULB 1 
ASSEMBLY. 
BACK-UP f 
LAMP 
13465-A 


VIEW SHOWING INSTALLATION OF RH REAR LAMP ASSEMBLY. 
LH REAR LAMP ASSEMBLY SYMMETRICALLY OPPOSITE 


License Plate Lamp—Aerostar 

Removal 

1. Remove two screws retaining the lamp 
assembly to the rear dpor. 

2. Rotate socket one quarter turn from backside 
of lamp assembly and (remove the bulb. 

Installation 

1. Install new bulb socket. 

2. Install socket in lamp assembly. 

3. Secure lamp assembly to rear door with two 
screws. 
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LICENSE PLATE LAMP - AEROSTAR 
DUAL REAR DOOR 
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LICENSE LAMP 
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SCREW 
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VEHICLE APPLICATION 

Ranger, Bronco II and Aerostar Vehicles. 




Headlamp Switch—Aerostar 

The headlamp switch is located in the upper LH 
portion of the LH control pod. 

The switch is a rocker-type design and includes a 
lighted ISO symbol. 


HEADLAMPS 

ON/OFF 

SWITCH 


( //] WINDSHIELD 

y WIPER/WASHER 
III j SWITCH 




A_ A 


REAR 

WIPER/ 

WASHER 

SWITCH 


REAR 

DEFOGGER' 

SWITCH 
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Headlamp Switch—Ranger/Bronco II 

The headlamp switch is a combination, three- 
position switch that controls the circuits to the 
headlamps, exterior lamps (except stoplamps and 
turn signal/hazard warning lamps), instrument panel 
lamps and other interior lamps. Circuits are 
connected to the switch by a molded 
multiconnector. 

The interior lamp circuit is routed through a 
rheostat on the switch, which is controlled by 
rotating the switch control knob. This circuit is 
protected by a fuse in the fuse panel. 


KNOB RELEASE BUTTON 



■VB 


RHEOSTAT 


K1451-1F 
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DIAGNOSIS AND TESTING (Cont'd.) 

Testing Guide—Ranger/Bronco II 

Headlamp Switch..17-05-2 

REMOVAL AND INSTALLATION 

Headlamp Switch—Aerostar..17-05-6 

Headlamp Switch—Ranger/Bronco II.17-05-7 

VEHICLE APPLICATION.17-05-1 


VEHICLE APPLICATION 

Ranger, Bronco II and Aerostar Vehicles. 



Headlamp Switch—Aerostar 

The headlamp switch is located in the upper LH 
portion of the LH control pod. 

The switch is a rocker-type design and includes a 
lighted ISO symbol. 


HEADLAMPS < 
ON/OFF I 
SWITCH 


REAR 

DEFOGGER- 

SWITCH 


\ 7\ • . (\ /] WINDSHIELD 

° ( off n / WIPER/WASHER 

Kiiinn i / switch 



REAR 

WIPER/ 

WASHER 

SWITCH 
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Headlamp Switch—Ranger/Bronco II 

The headlamp switch is a combination, three- 
position switch that controls the circuits to the 
headlamps, exterior lamps (except stoplamps and 
turn signal/hazard warning lamps), instrument panel 
lamps and other interior lamps. Circuits are 
connected to the switch by a molded 
multiconnector. 

The interior lamp circuit is routed through a 
rheostat on the switch, which is controlled by 
rotating the switch control knob. This circuit is 
protected by a fuse in the fuse panel. 


KNOB RELEASE BUTTON 
























DESCRIPTION (Continue^!) 


Headlamps on Warning Buzzer/Chime 

For description and operation, refer to Section 
13-09, Miscellaneous Gauges/Warning Devices. 


DIAGNOSIS AND TESTING 


Dimmer Switch 

Refer to Section 11 -05, 
Switches, for dimmer sw 

Steering Column Mounted 
tch procedures. 



Headlamps on Warning Buzzer/Chime 

For diagnostic procedures refer to Section 13-09, 

Miscellaneous Gauges/warning Devices. 


Testing Guide—Ranger/Bronco II 
Headlamp Switch 

The following test provides a continuity check for switch fails to show continuity as indicated in the 

the headlamp switch to verify switch condition. If the test, replace switch. 


HEADLAMP SWITCH — BENCH C HECK CONTINUITY _ 

CONNECTOR 11A646 

• Terminal DN — Daytime Illumination 

• Terminal IGN — DN Feed 

• Terminal B1 — Headlamp Feed 

• Terminal B2 — Park/Rear/Instrument Panel 
Lights Feed 

• Terminal D1 — Dome Lamp Feed 

• Terminal D2 — To Dome Lamp 

• Terminal H — To Headlamps 

• Terminal R — To Parking/Rear Lamps 

• Terminal I — To Instrument Panel Lamps 

• Rheostat — Provides variable resistance 
between Terminals R and I 


SWITCH POSITION 

CIRCUIT CONTINUITY 

Daytime Illumination 

• Ignition Switch ON 

• Headlamp Switch OFF 

Closed Circuit — IGN Terminal to DN Terminal 

Parking/Rear Lamps 

• Headlamp Switch ON — first stop position 

Closed Circuit — DN Terminal to 1 Terminal 

B2 Terminal to R Terminal 

Headlamps 

• Headlamp Switch ON — second stop position 

Closed Circuit — DN Terminal to 1 Terminal 

B2 Terminal to R Terminal 

B1 Terminal to H Terminal 

Instrument Panel Illumination 

• ROTATE Headlamp Switch Knob 

Variable Resistance — Between Terminal R and Terminal 1 


CK10144-2B 
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Lighting Switches 


DIAGNOSIS AND TESTING (Continued) 


HEADLAMP SWITCH CONNECTOR CHECKOUT 

1. Replace burned out bulbs and fuses before proceeding. 

2. A 12-volt test lamp and jumper wire will be required. 

3. When necessary to trace-and/or service the various circuits, refer to the respective vehicle wiring diagrams. 

4. Terminal identification used on connector checkout procedure corresponds with actual identification on headlamp 
switch. 

5. Perform checks in sequence as shown. 


ERATION RESULT 


Test lamp should light. If not, trace circuit back to fuse 
link and service as necessary. 



Test lamp should light. If not, trace circuit back to fuse 
panel and service as necessary. 


Connect a jumper wire between Terminals B1 and H. 


Headlamps should light. If not, trace Circuit H back to 
headlamps and service. If circuit is OK, check ground 
circuit from headlamps to ground. 
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DIAGNOSIS AND TESTING (Continued) 


EADLAMP SWITCH CONNECTOR CHECKOUT — Continued 


Connect a jumper wire between Terminals B2 and R. 



Connect a 12-volt test'lamp between Terminal IGN 
and a good ground. j 


Connect a jumper wire between Terminals B2 and DN. 


Connect a jumper wire between Terminals B2 and I. 


RESULT 


Parking lamps, rear lamps, and marker lamps should 
light. If not, trace Circuit R and service as necessary. 
If Circuit R is OK, check ground circuit from lamps to 
ground. 


With ignition switch in the RUN position, the test lamp 
should light. If not, trace circuit back to ignition switch 
and service as necessary. 




Liquid crystal display lamps only, should come on, full 
bright. If lamps do not light, trace Circuit DN back to 
lamps and service as necessary. If Circuit is OK, 
check ground circuit from lamps to ground. 

NOTE: No other instrument panel lamps will light 
during this test. 



Instrument panel illumination lamps only, should come 
on, full bright. If panel lamps do not light, trace I circuit 
back to lamps and service as necessary. If circuit is 
OK, check ground circuit from lamps to ground. 

NOTE: Liquid crystal displays will not light during this 
test. 


CK10442-2C 
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DIAGNOSIS AND TESTING (Continued) 


OPERATION 

JJ 

Connect a 12 volt test 
a good ground. 

-- - — = 

lamp between Terminal D1 and 

i 

\ 


RESULT 


Test lamp should light If not, trace circuit back to fuse 
panel and service as necessary. 


Connect a jumper wire^ between Terminals D1 and D2. 


With all vehicle doors closed, dome lamp should light. 
If not, trace circuit D2 back to dome lamp and service 
as necessary. If circuit is OK, check ground circuit 
from dome lamp to ground. 


CK10443-2A 
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REMOVAL AND INSTALLATION 


17-05-6 
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REMOVAL AND INSTALLATION (Continued) 


- 4 - 

3. Remove the three left control pod assembly 
retaining screws. 

4. Remove the electrical connector from the 
switch. 

5. Remove the two lamp switch-to-control pod 
retaining screws. 

6. To install, reverse Steps 1 through 5. 



Headlamp Switch—Ranger/Bronco II 

Removal and Installation 

1. Disconnect battery ground cable. 

2. Remove ash receptacle assembly and remove 
the two finish panel retaining screws. 

3. Remove finish panel (snaps off). 

4. Remove the rear window wash/wipe and 
heated backlite switch assembly (Bronco II 
only), or the storage bin on Ranger (both snap 
out). 

5. Pull headlamp switch knob to on position. 

6. Using the opening below the headlamp switch, 
depress the shaft release button on switch and 
remove knob and shaft assembly. 

7. Remove headlamp switch retaining bezel nut. 

8. Pull switch downward and through opening to 
disconnect the connector. 

9. To install reverse Steps 1 through 8. 
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SECTION 18-01 Electrical Wiring and Circuit Protection 
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Electrical Wiring and Circuit Protection 
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DESCRIPTION (Continued) 


Aerostar 

For access to the fuse panel, remove the cover 
from the lower edge of tfie instrument panel. First 
remove the two fasteners from the lower edge of the 
cover. Then pull the cover downward until the spring 
clips and disengage from the instrument panel. 

The circuit protection charts in Specifications give 
the location and values of all the circuits containing 
fuses or circuit breakers. 

A 4.5-amp circuit breaker is located above the 
glove compartment for the liftgate wiper on 
Bronco II. 


FUSE PANEL - TYPICAL 


K8657-1B 


Ranger and Bronco II 

1. Lift lever and pulldown fuse panel assembly. 

2. Remove cover by squeezing the two extending 
arms. 



Fuse Links—Aeroster Vehicles 


The fuse link is a short length of special, Hypalon 
(high temperature) insulated wire, integral with the 
engine compartment wiring harness and should not 
be confused with standard wire. It is several wire 
gauges smaller than tfie circuit which it protects. 
Under no circumstances should a fuse link 
replacement repair be made using a length of 
standard wire cut from bulk stock or from another 
wiring harness. 

The higher melting temperature properties and 
additional thickness of the Hypalon insulation will 
usually allow the undersized internal fuse wire to 
melt and disintegrate within the Hypalon casing with 
little damage to the high temperature insulation 
other than discoloration and/or bubbling of the 


insulation surface. In extreme cases of excessive 
circuit current the insulation may separate after the 
fuse wire has disintegrated. However, the bare wire 
will seldom be exposed. When it becomes difficult to 
determine if the fuse link is burnt open, perform a 
continuity test. When heavy current flows, such as 
when a booster battery is connected incorrectly or 
when a short to ground occurs in the wiring harness, 
the fuse link burns out and protects the alternator 
and/or wiring. 

Production fuse links have a flag moulded on the 
wire or on the terminal insulator. Color identification 
of the flag or connector is Blue-20 Ga. wire, Red-18 
Ga. wire, Yellow-17 Ga. wire, Orange-16 Ga. wire, or 
Green-14 Ga. wire. 





Fuse Link Continuity Test 

1. Make certain first that the battery is OK, then 
turn on the headlamps or any accessory. If the 
headlamps or an accessory do not operate, a 
fuse link is probably burned out. 

2. Where there are two .fuse links, use the same 
procedure as in Step 1 to test the fuse link that 
protects the vehicle equipment. 

To test the fuse link thgt protects the alternator, 
make certain that the battery is OK, then check with 
a voltmeter or 12 volt test lamp for voltage at the 
BAT terminal of the alternator. No voltage indicates 
that the alternator fuse link is probably burned out. 


i 
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DIAGNOSIS AND TESTING 

TYPICAL FUSE LINK INSTALLATIONS 



SYSTEM AND MAIN FEED TO VEHICLE 


AMMETER K8658-1A 



Charging System Fusp Link 

If it becomes necessary to replace a fuse link in a If a circuit protected by a fusible link becomes 

wiring assembly, make sure the replacement fuse inoperative, inspect for a blown fuse link. If the fuse 

link is a duplicate of the one removed with respect to link wire insulation is burned or opened, disconnect 

gauge, length and insulation. Original and Ford the feed wire part of the wiring and cut out the 

Replacement fuse links have insulation that is flame damaged portion as close as possible behind the 

proof. Do not fabricate a fuse link from ordinary wire splice in the harness. If the damaged fuse link is 

because the insulation may not be flame proof. between two splices (weld points in the harness), 

cut out the damaged portion as close as possible to 
the weld points. 


t 
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REMOVAL AND INSTALLATION (Continued) 


FUSE UNK AND BUTT CONNECTOR SERVICE PROCEDURES 


REMOVE EXISTING VINYL TUBE SHIELDING 
REINSTALL OVER FUSE LINK BEFORE CRIMPING 
FUSE LINK TO WIRE ENOS 


TAPE OR STRAP 



TYPICAL REPAIR USING THE SPECIAL #17 GA. (9.00" LONG-YELLOW) FUSE LINK REQUIRED FOR THE AIRICOND. 
CIRCUITS (2) #68I7E AND #261A LOCATED IN THE ENGINE COMPARTMENT 


TAPE OR STRAP 




/ - 


* 

If 


* r * 

C5TX~^v 





TYPICAL REPAIR FOR ANY IN-LINE FUSE LINK USING THE SPECIFIED GAUGE FUSE LINK FOR THE SPECIFIC CIRCUIT 


y^Lr:J- - -- 

TYPICAL REPAIR USING THE EYELET TERMINAL FUSE LINK OF THE SPECIFIED GAUGE FOR ATTACHMENT TO A CIRCUIT WIRE END 



(3) FUSE LINKS 



#10 OR 12 GA: WIRE 


LIGHT GAUGE WIRE 


I D3AZ-14488-Z BUTT 
S FOR #14 OR 1 


JTT CONNECTOR I 
)R 16 WIRE j 





FUSIBLE LINK REPAIR PROCEDURE 


J1704-2G 
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REMOVAL AND INSTALLATION (Continued) 


FUSE LINK AND BUTT CONNECTOR IDENTIFICATION 



D3AZ-14A526-H NO.14 GA. WIRE - 9.00" 2 :.50 LENGTH (GREEN INSULATION) 

D3AZ-14A526-J NO.16 GA. WIRE - 9.00" 2 :.50 LENGTH (ORANGE INSULATION) AS REQ'D 

D3AZ-14A526-K NO.17 GA. WIRE - 9.00"x.50 LENGTH (YELLOW INSULATION) AS REQ'D 

(SPECIAL USED WITH AIR CONDITIONING SYSTEM) 

D3A2-14«526'L NO.18 GA. WIRE - 9.00" 2 .50 LENGTH (RED INSULATION) AS REQ'D 

D3AZ-14/fe26-M N0.20 GA. WIRE - 9.00" 2 .50 LENGTH (BLUE INSULATION) AS REQ'D 


WIRING ASSEMBLY - FUSE LINK 


(WITH EYELET TERMINAL AND ONE END STRIPPED) 



D3AZ-14A526-D NO.14 GA. WIRE - 9.00" * 50 LENGTH (GREEN INSULATION) AS REQ'D 

D3AZ-14A526-E NO.16 GA. WIRE - 9.00"* ,50 LENGTH (ORANGE INSULATION) AS REQ'D 

D3AZ-14k526-F NO.18 GA. WIRE - 9.00" * .50 LENGTH (RED INSULATION) AS REQ'D 

D3AZ-14A526-G NO.20 GA. WIRE ■ 9.00" *.50 LENGTH (BLUE INSULATION) AS REQ'D 


PNNECTOR - WIRING SPLICE 


(FUSE LINK AND BUTT CONNECTOR IDENTIFICATION) 



D3AZ-14488-Y FOR NOS.10 AND 12 GA. WIRE (LOAD CIRCUIT) AS REQ'D 

D3AZ-14488-Z FOR NOS. 14 AND 16 GA. WIRE (LOAD CIRCUIT) AS REQ'D 


KM60-2B 


To service any blown fuse link use the following 

procedure: 

1. Determine which circuit is damaged, its location 
and the cause of the open fuse link. If the 
damaged fuse link is one of three fed by a 
common No. 10 or 12 gauge feed wire, 
determine the specific affected circuit. 

2. Disconnect the battery ground cable. 

3. Cut the damaged fuse link from the wiring 
harness and discard it. If the fuse link is one of 
three circuits fed by a single feed wire, cut it out 
of the harness at each splice end and discard it. 

4. Identify and procure the proper fuse link and 
butt connectors for attaching the fuse link to the 
harness. 

5. To service a two-link group when only one link 
has blown and other link is not damaged: 

a. Cut out blown link (two places). 


b. Position correct eyelet type service fusible 
link and bare butt connector. 

c. Solder serviced joint and insulate with tape. 


PRODUCTION MOLDS q 


BLOWN FUSIBLE LINK 


D3AB14A600 
(AA, BA, CA OR DA) 


LOAD CIRCUIT 1-1 


' LOAO CIRCUIT 1-2 


CUT HERE 

-^PRODUCTION MOLD 


LOAD CIRCUIT 1-1 


LOAD CIRCUIT 1-2 
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Service Fuses 

Press latch above the Ford logo to remove the 
power distribution box cover. Remove cover and all 
fuses are in clear sight. : 
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REMOVAL AND INSTALLATION (Continued) 


Service Power Distribution Box 

Remove the power distribution box from the 
bracket. Press both locking arms at the same time 
and pull the power distribution box up. The bottom 
cover is attached with two screws and a hinge. 


FRONT OF 
VEHICLE 



RELAY 

MOUNTING 

BRACKET 


S]LfiE3flE3I_. 


- BRACKET 


POWER 

DISTRIBUTION 

BOX 
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Fuses and Circuit Breakers 

The following illustrations show the locations of 
fuses and circuit breakers. 

WARNING: ALWAYS REPLACE A BLOWN FUSE 
OR FUSE LINK WITH THE SAME RATING AS 


SPECIFIED. NEVER REPLACE WITH A HIGHER 
AMPERAGE RATING BECAUSE SEVERE 
WIRING DAMAGE AND POSSIBLE FIRE CAN 
RESULT. 
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REMOVAL AND INSTALLATION (Continued) 

FUSE MNEL - AEROSTAR ' 


-m- 

rOMIOfl 

Description 

Color 

Circuit Protected 

i 

15 Amp. Fuse 

Light Blue 

Stop Lamps, Emergency Warning Rasher 

2 

6 Amp. C.B. 


Front Wiper/Washer 

3 

15 Amp. Fuse 

Light Blue 

Rear Lamps, Park Lamps, Marker Lamps, License Lamps, Trailer 
Lamps Relay 

4 


light Blue 

Turn Signal Rasher, Back-Up Lamps, Illuminated Visor Vanity, 

Trailer Tow Turn Signal Relay, Illuminated Entry Module, Electronic 
Day/Night Mirror 

5 

20 Amp. Fuse 

Yellow 

Speed Control, Rear Wiper/Washer/Defrost, Washer Fluid Sensor, 
Warning Chime 

6 

Not Used 



7 

15 Amp. Fuse 

Light Blue 

Courtesy Lamps, Dome Lamp, Glove Box Lamp, Radio Memory, 
Cargo Lamp, Trip Computer, Headlamps On Indicator, Footwell 

Lamp, Reading Lamps 

8 

30 Amp. Fuse 

Light Green 

Heater and A/C Motor Blower, Air Conditioning Clutch 

9 

; 20 Amp. Fuse 

Yellow 

Rash to Pass 

10 

( 15 Amp. Fuse 

Light Blue 

Radio/Tape Player, Amplifier 

11 

20 Amp. C.B. 


Rear Cigar Lighter, Less Power Door Locks 

1 30 Amp. C.B. 


Rear Cigar Lighter, Power Door Locks 

12 

5 Amp. Fuse 

Tan 

Automatic Transmission Floor Shift Illumination, Instrument Panel 
Illumination Lamps 

13 

20 A np. C.B. 


Power Windows 

14 

'I Not Used 



15 

20 Amp. Fuse 

Yellow 

Front Cigar Lighter, Homs 

16 

10 Amp. Fuse 

Red 

Instrument Cluster, Speedometer, Electronic Cluster Day 

Illumination 

17 

10 Amp. Fuse 

Red 

Warning Lamps, Seat Belt Buzzer, Carburetor Circuits, Low Fuel 
Warning, Door Ajar 

On Relay Bracket Behind LH. 
Quarter Trim Panel 

15 Amp. Fuse 

Light Blue 

Trailer Lamps Only 

Extended Van Behind R.H. 
Quarter Trim Panel 



TURN 

SIGNAL 

FLASHER 



9 


13 


10 


17 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


INSTRUMENT 

PANEL 


— 

(leW- 

I 

1 


J Jmim 

I -J Lf 



ffii? 

>!5> 




© 

y 


K/ 



FUSE 

PANEL 

ASSEMBLY 


© 30 Amp Fuse — Front and Rear Window Wash/Wipe 

(T) 10 Amp Fuse — Radio/Casette Player/LCD 

(T) 20 Amp C.B. — Power Windows, Lumbar 

(d) 5 Amp Fuse — Instrument Panel Illumination, Park/FI Lamp Flot 

(i) 15 Amp Fuse — Cluster Warning Lamps 

20 Amp C.B. — Cigar Lighter, Flash to Pass 
20 Amp Fuse — R.A.B.S. Module 

(j) 10 Amp Fuse — Hego Heater 
(9) 20 Amp Fuse — Horns 

© 15 Amp Fuse — Dome/Courtesy Lamps 
© 15 Amp Fuse — Park/License Lamps 
©) 30 Amp Fuse — Blower Motor 

^3) 15 Amp Fuse — Turn Lamps, B/U Lamps, Turn Indicator, R. Def. Control 
© 15 Amp Fuse — Four-Way Flash, Stoplamps, Speed Ctr. Inhibit, 

(15) 15 Amp Fuse — Speed Control Amp., Elec. All Wheel Drive 

(16) 10 Amp Fuse — Air Conditioning Switches, Clutch Coil 
©) 6 Amp C.B. — Front Wash/Wipe 


K14423-2A 
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REMOVAL AND INSTALLATION (Continued) 


CIRCUIT PROTECTION - TYPtCAl 

RANGERBRONCO II 

Circuit 

Location 

Protective Device 

Air Conditioning Switches, Clutch QoU 

Fuse Panel 

10 Amp. Fuse 

Alternator Power — 1 1 

Power Distribution Box 

50 Amp. Fuse 

Alternator Power — 2 

Power Distribution Box 

60 Amp. Fuse 

Blower Motor 

Fuse Panel 

30 Amp. Fuse 

Cigar Lighter, Flash to Pass * 

Fuse Panel 

20 Amp. C.B. 

Dome/Courtesy Lamps 

Fuse Panel 

15 Amp. Fuse 

E.E.C. Relay f 

Power Distribution Box 

30 Amp. Fuse 

Electric Shift 

Power Distribution Box 

40 Amp. Fuse 

Four Way Flash, Stop Lamps, Speed Control Inhibit 

Fuse Panel 

15 Amp. Fuse 

Front and Rear Window Wash/Wipe 

Fuse Panel 

30 Amp. Fuse 

Front Wash/Wipe 

Fuse Panel 

6 Amp. C.B. 

Fuel Relay 

Power Distribution Box 

30 Amp. Fuse 

Fuse Panel 

Power Distribution Box 

40 Amp. Fuse 

Head Lamps and Fuse Panel 

Power Distribution Box 

40 Amp. Fuse 

HEGO Heater 

Fuse Panel 


| Homs 


Fuse Panel 

20 Amp. Fuse 

Ignition 

Power Distribution Box 

60 Amp. Fuse 

Instrument Cluster Warning Lamps 

Fuse Panel 

15 Amp. Fuse 

Instrument Panel Illumination, Park/Headlamp Hot 

Fuse Panel 

5 Amp. Fuse 

Park/License Lamps 

Fuse Panel 

15 Amp. Fuse 

Power Locks f 

Power Distribution Box 

30 Amp. Fuse 

Power Windows, Lumbar Support 


Fuse Panel 

20 Amp. C.B. 

R.A.B.S. Module 


Fuse Panel 

20 Amp. Fuse 

Radio/Cassette Player/LCD 


Fuse Panel 

10 Amp. Fuse 

Rear Defroster 

Power Distribution Box 

40 Amp. Fuse 

Speed Control Amp., Elec. AH Wheel Drive 

Fuse Panel 

15 Amp. Fuse 

Turn Lamps, B/U Lamps, Turn Indicator, Rear Defroster Control 

Fuse Panel 

15 Amp. Fuse 


CK14425-2A 



























































































18-01-12 


Electrical Wiring and Circuit Protection 


18-01-12 


REMOVAL AND INSTALLATION (Continued) 


Harness Connectors 

Removal and Installation 

The various connector disengagement 
procedures should be usejd when disconnecting the 
various types of connectors. 


In-Line Connectors 

Removal and Installation 

CAUTION: Removal of connector by pulling wire 
will damage connector's locking mechanism, 
resulting in a loose fitting connection with 
installed. 


CONNECTOR DISENGAGEMENT 

LOCKING TAB [ 
ONLY ON ONE SIDE 



- IN-LINE CONNECTORS 

FLAT-BLADED 
/ SCREWDRIVER 


INSERT A FLAT-BLADED 
SCREWDRIVER UNDER THE 
LOCKING TAB AND TWIST 
GRASP THE WIRES AND 
PULL TO SEPARATE 


GRASP THE WIRfcS WITH BOTH 
HANDS AND PULL THE CONNECTOR APART 



o o 


IN-LINE CONNECTOR DISENGAGEMENT PROCEDURE 

1. GRASP EACH END OF CONNECTOR BODY. 

2. WHILE HOLDING CONNECTOR BODY, USE THUMB 
PRESSURE TO DEPRESS LOCKING TAB AND PULL 
CONNECTOR APART (NOTE: "WIGGLING" THE PARTS 
WILL MAKE SEPARATION EASIER.) 














18-01*13 


Electrical Wiring and Circuit Protection 


18-01-13 


REMOVAL AND INSTAL|JVTION (Continued) WIRING HARNESS—AEROSTAR 


The illustrations in this Section show the complete 
wiring harness installation for Aerostar vehicles. 
Refer to the illustrations for the harness being 
replaced while performing the following Removal 
and Installation procedures. 

Removal 

1. Disconnect battery ground cable. 

NOTE: Refer to Section 01-05, Interior Trim and 
Ornamentation if it is necessary to remove any trim 
panels to gain access to the harness. 

2. Disconnect all wiring harness connectors. 

3. Disengage harness from all locators, snaps 
and/or clips as necessary, including ground 
wire eyelets. Remove harness from vehicle. 

Installation 

1. Position harness in vehicle being sure that 
harness is engaged in all locators, straps and/ 
or clips. 

2. Connect all harness connectors to components 
or other harnesses as necessary. 

3. Secure ground eyelets to body as necessary. 

4. Connect battery ground cable and check all 
applicable circuits for proper operation. 

5. Install any trim removed during harness 
removal. 





18-01-14 


Electrical Wiring and Circuit Protection 


18-01-14 


WIRING HARNESS—AEROSTAR (Continued) 



TO WINDSHIELD 
WIPER MOTOR 


STARTER 

MOTOR 

RELAY 


BATTERY CABLE 
ASSEMBLY-146060 


RELAY ASSEMBLY 
9345 


WIRING 

ASSEMBLY 

19949 


WIRING 

ASSEMBLY 

14290 


RELAY ASSEM8LY 
13A025 


/EEC RELAY 


RELAY AND BRACKET 
' ASSEMBLY-9C932 

SCREW 

^N801846-S36MG 
(3 REQ’D) 


FRONT OF 
VEHICLE 


WIRING ASSEMBLY 
'14290 


.PARK AND_ 

TURN SIGNAL LAMP 


-TO HEADLAMP 


WIRING 

ASSEMBLY 

14290 

TO BLOWER/ 
MOTOR 


WIRING 
ASSEMBLY' 
12A581 






WIRING 

-SHIELD 

14A099 


WIRING 

ASSEMBLY 

14290 


WIRING 
ASSEMBLY' 
14A318 


FRONT OF VEHICLE 


SELF TEST 
CONNECTOR 


TO BLOWER 
MOTOR 


WIRING 

ASSEMBLY 

14305 


POWER STEERING S' 
ARM ASSEMBLY 


WIRING 

-ASSEMBLY 

14290 


v POWER 
STEERING 

—-'PRESSURE 

SWITCH 


WIRING 

ASSEMBLY 

12A581 


FRONT OF 
VEHICLE 


TO LOW 
FLUID LEVEL- 
SENSOR 


COVER 

ASSEMBLY 

14A593 


WIRING 
ASSEMBLY 
VIEW A 14290 


WIRING 

-ASSEMBLY 

14A624 



TO WINDSHIELD 
WIPER PUMP 


VIEW SHOWING INSTALLATION OF 
POWER STEERING PRESSURE SWITCH WIRING 
VIEW A 


SELF TEST 
CONNECTOR 


VIEW SHOWING INSTALLATION OF VIP 
CONNECTORS INTO COVER ASSEMBLY 
VIEW B 


K8962-2D 
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Electrical Wiring and Circuit Protection 


18-01-16 


WIRING HARNESS—AEROSTAR (Continued) 


IDLE SPEED 
CONTROL 


WIRING 
■ ASSEMBLY 
90930 


WIRING 

ASSEMBLY 

90930 


THROTTLE 

POSITION 

SENSOR 


IGNITION 

E-COIL 


WIRING 

ASSEMBLY 

12A581-AE 

■ (AUTOMATIC TRANSMISSION) 
12A581-BE 

(MANUAL TRANSMISSION) 


RADIO 

CAPACITOR 


THICK 

FILM 

IGNITION 

MODULE 


WIRING ASSEMBLY 
(AUTOMATIC TRANSMISSION) 
12A581-BE (MANUAL 
TRANSMISSIONM2A581-AE 


_FUEL 

INJECTORS 

WIRING 

ASSEMBLY 

12A581-AE 

' (AUTOMATIC TRANSMISSION) 
12A581-BE 

(MANUAL TRANSMISSION) 

OIL PRESSURE 
SENDER ASSEMBLY 

__90290 WITH OPTIONAL 

GAUGES OR ELECTRONIC 
INSTRUMENT CLUSTER 


WIRING 

ASSEMBLY 

' 12A581-AE (AUTOMATIC TRANSMISSION) 
12A581-BE (MANUAL TRANSMISSION) 


HEX 

BOLT 

N800336-S36 


OIL LEVEL 
■SWITCH 
ASSEMBLY 


w 



HEGO 

SENSOR 


OIL PRESSURE 
SENDER 


JUMPER 

WIRE 


FRONT OF VEHICLE 


FOR ELECTRONIC INSTRUMENT 
CLUSTER 
VIEW A 


K10452-2B 
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Electrical Wiring and Circuit Protection 


WIRING HARNESS—AEROSTAR (Continued) 


























—; 

18-01-18 

Electrical Wiring and Circuit Protection 

18-01-18 


WIRING HARNESS—AEROSTAR (Continued) 





WIRING WIRING A 

ASSEMBLY ASSEMBLY J> 

6B018 12A581 A 


WIRING 

'ASSEMBLY 

12A581 


WIRING 
ASSEMBLY • 
14305 


WIRING 
ASSEMBLY. 
6B018 




WIRING 

'ASSEMBLY 

6B018 


K10454-2A 
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Electrical Wiring and Circuit Protection 


18-01-19 



















Electrical Wiring and Circuit Protection 


18-01-20 


WIRING HARNESS—AEROSTAR (Continued) 

L 


Dash Panel, LH—3.0L V-6 EFI Engine 


(WINDSHIELD 
WPER MOTOR 


SCREW 

-TIGHTEN TO- 
- 6.4-6.8 Nm - 
(4-5 FT-LB) 


ELECTRONIC 
-ENGINE CONTROL - 
MODULE 


l _ I 


WIRING 

ASSEMBLY. 

14290 




MANIIfOLD 

ABSOLUTE 

PRESSURE 

SENSQR 


. WIRING 

'assembly 

12A581 


WIRING 

ASSEMBLY 

14290 


^5 


WIRING 
.ASSEMBLY 
«! 19949 WITH\ 

1 OPTIONAL* \ 
-HIGH OUTPUT 
~AIR ' V 
CONDITIONING 
S. OR AUXILIARY 
» HEATER 


WIRING 

ASSEMBLY 

14401 


WIRING- 
ASSEMBLY- 
— 14408 


WIRING 
ASSEMBLY 
I 12A581 


WIRING ASSEMBLY-19949 
(OPTIONAL AUXILIARY HEATER 
OR AIR CONDITIONING) DUAL 
BRAKE WARNING SWITCH 



SCREW H 

TIGHTEN TO / 
4.1-5.4 N-m / 

(3-4 FT-LB) / 
WIRING 
ASSEMBLY 
14290 


WIRING ASSEMBLY 
19949 WITH OPTIONAL 
HIGH OUTPUT AIR 
CONDITIONING OR 
AUXILIARY HEATER 


WIRING ASSEMBLY 
14A346 WITH 
OPTIONAL TRAILER 
TOW WITHOUT 
AUXILIARY HEATER/ 
AIR CONDITIONING 
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18-01-21 


WIRING HARNESS—AEROSTAR (Continued) 


Engine Compartment Lamp 



Connector, Dash Panel 


FRONT OF VEHICLE 


DASH PANEL 
CONNECTOR 


: WIRING 

ASSEMBLY 
14290 
(ENGINE SIDE 
OF DASH PANEL) 



WIRING 

ASSEMBLY 

14401 


VIEW FROM INSIDE 
PASSENGER COMPARTMENT 


NOTE; A MINIMUM TORQUE OF 
3.16-4.0 N m (27-35 IN-LB) 

IS REQUIRED WITHOUT 
BUCKLING OR CRACKING \_J 
THE CONNECTOR AS SEMB LY 

CONNECTOR JUmS&Z&W/t 


EXISTING 
DASH PANEL 
(DRIVERS SIDE) 


PASSENGER 

COMPARTMENT 



FRONT OF 
1 VEHICLE 


WIRING 

ASSEMBLY- 

14290 


WIRING 

ASSEMBLY 

14401 


VIEW FROM INSIDE 
ENGINE COMPARTMENT 
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18-01-22 


WIRING HARNESS—AEROSTAR (Continued) 


Cowl Side, RH—All Models 


INTERTIA 

SWITCH 


COURTESY LAMP 
SWITCH-13713 











HEATER OR HEATER 
A/C CONTROL BLOWER 


CLUSTER 

ASSEMBLY 


CONTROL V. 
UPPER INSTRUMENT ILLUMINATION/^" 

PANEL ASSEMBLY WIRING SHIELD\ 6 
\ 14A099 \ K 


WIRING ASSEMBLY 
ASSEMBLY AS ^® LY 


TO RAOIO 
RECEIVER 


SWITCH 

\ / VIEWS C 

31 /^ANDD 


CONTROL 

'PANEL 


HEADLAMP 

SWITCH 

_WINDSHIELD WIPER 

AND WASHER SWITCH 


- SrWARN I NO 

CHIMES 

WIRING ASSEMBLY 
' 14A313 

WIRING ASSEMBLY 
* -- 14405 

__WIRING ASSEMBLY 

T 14401 


WIRING 

ASSEMBLY-14401* 



^ = LoWeR ASSEMBLY TO HEATED REAR WINDOW COLUMn'hORN 

N801846-S36MG INSTRUMENT 14401 (WITH OR WITHOUT CLOCK) WIRING 

12 REO'D) PANEL_ 


HEATER 

BLOWER ..-- 

SWITCH ^ r ——^ 


\ FUSE 
STRAP PANEL 
95873 


MODE, 

SWITCH 


__ , CONTROL ‘ 

TO ELECTRONIC I ILLUMINATION 

IMCTBI IUCUT I 1 


// HEATER 
// AND/OR 
' A/C CONTROL 

WIRING 
4 ASSEMBLY 
14401 


VIEW SHOWING WIRING FOR 
STANOARO PRODUCTION HEATER 
IWITHOUT AUXILIARY HEATER) 
VIEW C 
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WIRING 

SHIELD 

14A099 


HEATER OR 
A/C CONTROL 


UPPER INSTRUMENT 
PANEL ASSEMBLY 


HEATER 

BLOWER SWITCH 

__ /views C 

X / ANDO 


HEATED 

REAR 

WINDOW 


CLUSTER 
' ASSEMBLY 


CONTROL 

'PANEL 


WIRING 

ASSEMBLY 

19A041 


TO RADIO 
RECEIVER 


CONTROL 

ILLUMINATION 


HEADLAMP 
' SWITCH 

WINDSHIELD 

_WIPER 

AND WASHER 
SWITCH 


TO WIRING 
, ASSEMBLY 
14405 



WIRING 

ASSEMBLY 

14401 


, WIRING ASSEMBLY 
14401 


T / / VIEW B 

/ WIRING 

V ASSEMBLY 

LOWER 13K702 

INSTRUMENT 
PANEL 
ASSEMBLY 


VIEW A <51 


LOW OIL LEVEL I 
RELAY-6C625 


STEERING COLUMN 
HORN WIRING 


WIRING 

ASSEMBLY 

14401 



TO AUXILIARY 
AIR CONDITIONING 
AND/OR 

AUXILIARY HEATER 


WIRING 

ASSEMBLY 

14401 


WIRING 

ASSEMBLY 


SCREW 

N801846-S36MG 


UPPER INSTRUMENT 
PANEL ASSEMBLY 



MODE | 
SWITCH 

CONTROL 

ILLUMINATION 


HEATER 
- BLOWER 
SWITCH 


HEATER 
OR A/C 
CONTROL 


„ WIRING ASSEMBLY 
14401 


ASH TRAY 
ASSEMBLY 


WIRING 

ASSEMBLY 

14401 


VIEW SHOWING WIRING FOR 
STANDARD PRODUCTION HEATER 
(WITHOUT AUXILIARY HEATER) 
VIEW C 


STE 

COLUMN ' _ 

HORN X 

WIRING 

VIEW SHOWING HORN WIRING 
CONNECTOR INSTALLATION 
VIEW F 



UPPER 

INSTRUMENT 
PANEL 
ASSEMBLY 
LOWER I / 

INSTRUMENT l / 
PANEL I / - 

ASSEMBLY 


BRACKET 
/ 14A206 


LOW OIL LEVEL 
RELAY-6C625 


18-01-24 Electrical Wiring and Circuit Protection_18-01-24 












18-01-25 


Electrical Wiring and Circuit Protection 


18-01-25 


WIRING HARNESS—AEROSTAR (Continued) 


Cowl Side, LH—Mechanical Cluster with 
Trailer Tow 


WIRING 
ASSEMBLY > 
14401 


COURTESY 
LAMP 
SWITCH ' 
13713 


WIRING 
ASSEMBLY < 
14405 


WIRING 

-ASSEMBLY 

14408 


- EEC MODULE 


WIRING 

-ASSEMBLY 

14A346 


WIRING 

-ASSEMBLY 

14401 


WIRING ASSEMBLY 
.12638 

(WITH AUTOMATIC 
TRANSMISSION ONLY) 

WIRING 

-ASSEMBLY 

14A346 

WIRING 

-ASSEMBLY 

14405 


COURTESY LAMP 
SWITCH ASSEMBLY 
13713 


WIRING 

ASSEMBLY 

14405 



TO POWER 
DOOR LOCKS 



WIRING 

ASSEMBLY 

14408 
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18-01-26 


WIRING HARNESS—AEROSTAR (Continued) 






18-01-27 


Electrical Wiring and Circuit Protection 


18-01-27 


WIRING HARNESS—AEROSTAR (Continued) 

















18-01-28 


Electrical Wiring and Circuit Protection 


18-01-28 


WIRING HARNESS—AEROSTAR (Continued) 






18-01-29 


Electrical Wiring and Circuit Protection 


WIRING HARNESS—AEROSTAR (Continued) 







18-01-30 


Electrical Wiring and Circuit Protection 


18-01-30 


WIRING HARNESS—AEROSTAR (Continued) 


Door, LH—With Optional Light Group 


WIRING ASSEMBLY 
10B954 


DOOR 
S LATCH 
ASSEMBLY 


DOOR 
AJAR 
SWITCH - 
ASSEMBLY 
14A018 


WIRING 

ASSEMBLY ^ 
10B954 



WIRING 
ASSEMBLY- 
108964 


INTERIOR LAMP 
^SWITCH ASSEMBLY 
13752 

_SCREW 

—“ 55928-S36 

WIRING 
! ASSEMBLY 
, 108954 
: (WITH 
OPTIONAL 
LIGHT GROUP 
WITH OR WIHTOUT 
DOOR AJAR) 

S \OOOR LATCH 
ASSEMBLY 
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Electrical Wiring and Circuit Protection 


18-01-31 


WIRING HARNESS—AEROSTAR (Continued) 












18-01-32 Electrical Wiring and Circuit Protection 18-01-32 

'■■■■ ■ "fr' " ' ■'■■■■- 

WIRING HARNESS—AEROSTAR (Continued) 


Door, Sliding—Without Pbwer Locks 



K897S-2B 
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Electrical Wiring and Circuit Protection 


18-01-33 


WIRING HARNESS—AEROSTAR (Continued) 
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Electrical Wiring and Circuit Protection 


18-01-34 


WIRING HARNESS—AEROSTAR (Continued) 


B Pillar, LH—With Optional Illuminated Entry 

ILLUMINATED S 

ENTRY ACTUATOR / / II / 

ASSEMBLY // [i / 

T // Ji 

\ // // '77\! WIRING ASSEMBLY 

\V__//>l(5*Tr 14334 


WIRING ASSEMBLY 
" 13B712 


FRONT OF VEHICLE 


SCREW 
56928-S2 
(2 REQ'D) 


WIRING 
ASSEMBLY • 
13B712 




w. 


.WIRING ASSEMBLY 
14405 


Ji 0 (| 

',/Jk I 


WIRING 
ASSEMBLY' 
14405 


Between B and C Pillars,. LH 


KS037-1A 


SHIELD 

14A099 


WIRING ASSEMBLY WIRING ASSEMBLY STRAP 

13A726 — 96873-S- 


. WIRING ASSEMBLY 
14334 TO DOME LAMP 


.FOAM TAPE l.c 
ESB-M3G102-A I .. 


%J01 


WIRING 
- ASSEMBLY 
14405 


WIRING 
ASSEMBLY • 
19A017 


WIRING ASSEMBLY. 

14405 

TO REMOTE 
HEADPHONE 
BOX 
WIRING 
ASSEMBLY . 
14405 
WIRING 
ASSEMBLY v 
19A017 > 

WIRING 

ASSEMBLY \ 
14408 • 

WIRING 

ASSEMBLY- 

19949 


WIRING 

ASSEMBLY 

19949 


WIRING 
ASSEMBLY • 
19949 


FRONT OF BODY 


V WIRING 

WIRING AS S Y 
ASSEMBLY 14A346 

19949 WIR 


WIRING ASSEMBLY 
-19A017 
TO STEREO 


WIRING ASSEMBLY 
J-''' 14405 

WIRING ASSEMBLY 
4"-" 19A017 TO STEREO 

WIRING ASSEMBLY 

_— 14A699 TO LUMBAR 

BUCKET SEATS 
WIRING 
ASSEMBLY 
14A699 

/ WIRING 

-ASSEMBLY 

19A017 TO STEREO 

WIRING ASSEMBLY 
VV 14405 

G \\. WIRING 
BLY \ ASSEMBLY 
16 \ 14408 

WIRING ASSEMBLY 

19949 VMM -M! 


K9028-28 
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18-01-35 


WIRING HARNESS—AEROSTAR (Continued) 













18-01-36 


Electrical Wiring and Circuit Protection 


18-01-36 


WIRING HARNESS—AEROSTAR (Continued) 









18-01-37 


Electrical Wiring and Circuit Protection 


18-01-37 


WIRING HARNESS—AEROSTAR (Continued) 


D Pillar, LH 


WIRING 

ASSEMBLY. 

19A17C 


WIRING 

ASSEMBLY 

19A170 


Wiring 

ASSEMBLY 

14335 


WIRING 
ASSEMBLY - 
14335 


WIRING 
ASSEMBLY ' 
14408 


WIRING 

ASSEMBLY' 

13A409 


WIRING ASSEMBLY 
14408' 




WIRING 
, ASSEMBLY 
14335 

WIRING 

-ASSEMBLY 

19A170 


WIRING 
- ASSEMBLY 
19A017 

WIRING 
v ASSEMBLY 
13A409 


WIRING 
ASSEMBLY • 
14335 


m 


WIRING 

.ASSEMBLY 

19A170 


WIRING 

ASSEMBLY 

19A017 


WIRING 

ASSEMBLY 

13A409 


UPPER -D" PILLAR WIRE ROUTING 
AND SHIELD FOR VAN MODELS 
VIEW A 


K9031-2B 


1 

i 
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Electrical Wiring and Circuit Protection 


18-01-38 


WIRING HARNESS—AEROSTAR (Continued) 



D Pillar with Trailer Tow 


WIRING 
ASSEMBLY 
13A409 X 


WIRING 

ASSEMBLY 

13A409 



RELAY AND 
BRACKET 
ASSEMBLY 
13B401 



WIRING 
ASSEMBLY ' 
13A409 


WIRING 

ASSEMBLY 

13A409 




SCREW 

56928-S2 



REAR FLOOR PAN 
CROSSMEMBER 


WIRING ASSEMBLY-13A409 
ONLY FOR (FWJ) DUAL REAR 
DOORS WITH (DK8) ALL STEREO 
RADIOS - VAN MODELS ONLY 


K9033-2B 
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18-01-39 


WIRING HARNESS—AEROSTAR (Continued) 


Roof Rail—Van Models, Base 


WIRING ASSEMBLY 

19A170~~-~-—_ 


WIRING 

ASSEMBLY 

14335 



WIRING 
ASSEMBLY' 
19A170 
TO STEREO 


WIRING 

ASSEMBLY 

14335 


K9034-2B 


Roof Rail—Wagon Models with Convenience 


WIRING 

ASSEMBLY 

14335 



WIRING 
ASSEMBLY' 
19A170- 
TO STEREO 


% 

VIEW A 


: WIRING ASSEMBLY 
13B440 





WIRING ASSEMBLY WIRIN ® ASSEMBLY 
19A170 TO STEREO 4336 


FRONT Of BODY 


K9035-2C 















18-01-40 


Electrical Wiring and Circuit Protection 


18-01-40 


WIRING HARNESS—AERDSTAR (Continued) 


Roof Rail—With Power Windows and Locks 


WIRING 
, ASSEMBLY 
/ 19A170 


I , TO REAR 
I Jr COURTESY LAMP 



/ 

WIRING 

ASSEMBLY 

14335 


> WIRING ASSEMBLY 
18C619 



WIRING ASSEMBLY 
13B440 


TO FRONT OF VEHICLE 

... 


WIRING ASSEMBLY ' 

14335 WIRING 

ASSEMBLY 
13B440 

WIRING ASSEMBLY 
18C619 


TO PROMT OF VEHICLE 


m 



WIRING 

ASSEMBLY 

19A170 


WIRING 

ASSEMBLY 

14335 


K9036 2C 



FRONT OF BODY 


VIEW SHOWING WIRING INSTALLATION 
FOR STANDARD PRODUCTION DOME 
LAMP OR OPTIONAL LIGHT GROUP, FOR 
VEHICLES WITHOUT SUNROOF. 






















18-01-41 


Electrical Wiring and Circuit Protection 


18-01-41 







18-01-42 


Electrical Wiring and Circuit Protection 


18-01-42 


WIRING HARNESS—AEROSTAR (Continued) 



WIRING 

ASSEMBLY 

13A409 



) WIRING ASSEMBLY 
TRAILER TOWING 
14A346 
















18-01-43 


Electrical Wiring and Circuit Protection 


18-01-43 


WIRING HARNESS—AEROSTAR (Continued) 


License Lamp 


BULB 

ASSEMBLY ■ 
13465 



SCREW 
55997-S45 
(4 REQ'D) 


LAMP 

ASSEMBLY 

13550 



Liftgate 


WIRING ASSEMBLY-18C619 . REAR 

(OPTIONAL STEREO RADIO) TO STEREO WIPER 

(OPTIONAL POWER DOOR SPEAKER MOTOR 

LOCKS/WINDOWS) I - -\- 


LICENSE 
LAMP WIRING 
ASSEMBLY 
13412 


WIRING 

ASSEMBLY 

13B440 


OPTIONAL REAR 
DEFROSTER LEAD 


RETAINER 

14A163 


TO STEREO 
SPEAKER 


FRONT OF 
VEHICLE 


WIRING ASSEMBLY-18C619 
(OPTIONAL STEREO RADIO), 
(OPTIONAL POWER DOOR 
LOCKS/WINDOWS) 


DOOR LOCK 
'ACTUATOR 
ASSEMBLY 


WIRING 

ASSEMBLY 

18C619 


K10460-2A 











18-01-44 


Electrical Wiring and Circuit Protection 


18-01-44 


WIRING HARNESS—RAN0ER/BRONCO II 


The illustrations in this Section show the complete 
wiring harness installation for Ranger/Bronco II 
vehicles. Refer to the illustrations for the harness 
being replaced while performing the following 
Removal and Installation procedures. 

Removal 

1. Disconnect battery ground cable. 

NOTE: Refer to if it is necessary to remove any trim 
panels to gain access to the harness. 


Disconnect all wiring I 
Disengage harness fi 


irness connectors, 
m all locators, straps 


and/or clips as necessary, including ground 
wire eyelets. Remove harness from vehicle. 


Fender Apron, RH—2.9L EFI Engine 


Installation 

1. Position harness in vehicle. Ensure that 
harness is engaged in all locators, straps and/ 
or clips. 

2. Connect all harness connectors to components 
or other harnesses as necessary. 

3. Secure ground eyelets to body as necessary. 

4. Connect battery ground cable. Check all 
applicable circuits for proper operation. 

5. Install any trim removed during harness 
removal. 


WIRING 

ASSEMBLY 

14290 


TO POWER 
WINDOWS AND 
DOOR LOCKS 


POSITIVE 

BATTERY 

CABLE 


STARTING 

MOTOR 

RELAY 


POWER 

DISTRIBUTION 

BOX 


INDEXING 
ARROW 
TO POINT UP 


WIRING 

ASSEMBLY 

12A581 


View a 


BATTERY 

GROUND 

CABLE 


WIRING 

ASSEMBLY 

12A581 


WIRING 

ASSEMBLY 

19D605 


TO 

BATTERY 

GROUND 


TO 14305 
WIRING 
ASSEMBLY 


TO BATTERY 
GROUND CABLE 


CABLE 

ASSEMBLY 

14301 


TO HEADLAMP, 
SIDE MARKER 
AND TURN SIGNAL 
WIRWG 


TO A.C. 
COMPRESSOR 



VEHICLES LESS R.P.O. 
POWER WINDOWS ETC. 
VIEW A 


K14427-2A 




16-01-45 
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18-01-45 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Fender Apron, RH—2.3L EFI Engine 









TO WINDSHIELD 
WIPER MOTOR 


TO HOOD 
LAMP 
HARNESS 


TO 14290 
WIRING 
ASSEMBLY 


R.A.B.S. 
SELF TEST 
CONNECTOR 


CONNECTOR 
12A581 TO 
14405 


WIRING TO HARNESS 14631 WITH 
ASSEMBLY R.R.O. ROWER 

14209 CONVENIENCE GROUP 


WIRING 

ASSEMBLY 

12A581 


FRONT OF 
VEHICLE 


- n i 


WIRING 
ASSEMBLY - 
14401 


TO BRAKE 
FLUID LEVEL 
SENSOR , 


TO TURN SIGNAL, 
MARKER, AND 
HEADLAMP 


COIL 

ASSEMBLY 


WIRING 
ASSEMBLY' 
14405 


wimmj WIRING 

assembly assembly 


USED ONLY WHEN 
R.P.O. RADIO 
SPECIFIED 



HIGH-PITCH AS f!“ BLY 


TO 12A690 


WIRING 

ASSEMBLY 

14K067 


DIODE RESISTOR 
PART OF 
14290 
WIRING 
ASSEMBLY 


TO WINDSHIELD 
WASHER PUMP 
MOTOR 


COIL 

ASSEMBLY 


FRONT OF VEHICLE 


WIRING 

ASSEMBLY 

12A581 



WIRING ASSEiyjfeLY 

JL T/ % 


FRpiNT OF 

vehicle 


WIRING 

ASSEMBLY 

14290 


TO 19A044 ' 


VIEW SHOWING GROUND INSTALLATION TO COIL ASSEMBLY 
VIEW A 


VIEW SHOWING R.P.O, SPEAKER ONLY 
VIEW B 


K14429-2A 


18-01-46 Electrical Wiring and Circuit Protection 18-01-46 






18-01-47 


Electrical Wiring and Circuit Protection 


18-01-47 


WIRING HARNESS—RANGER/BRONCO II (Continued) 





















18 - 01-48 


Electrical Wiring and Circuit Protection 


18 - 01-48 


WIRING HARNESS—RANGER/BRONCO II (Continued) 






18 - 01-49 


Electrical Wiring and Circuit Protection 


WIRING HARNESS—RANGER/BRONCO II (Continued) 






Electrical Wiring and Circuit Protection 


18 - 01-50 









18-01-51 


Electrical Wiring and Circuit Protection 


18-01-51 


WIRING HARNESS—RANGER/BRONCO II (Continued) 










18-01-52 


Electrical Wiring and Circuit Protection 


18-01-52 











18-01-53 


Electrical Wiring and Circuit Protection 


18-01-53 


WIRING HARNESS—RANGER/BRONCO II (Continued) 

I. 


I 

Engine, LH—2.3L Engine 


WIRING 

ASSEMBLY 

14305 


; ALTERNATOR 
i AND WIRING 




E.G.R.V. POSITION VALVE 
(MANUAL TRANSMISSION 
ONLY) 


PART OF 
WIRING 
ASSEMBLY 
90930 


WIRING 

✓ASSEMBLY 

9D930 


TO PRIMARY IGNITION COIL 
AND I.S.C. VALVE 

INJECTOR 

'PLUGS 


OIL PRESSURE 
'SENDER ASSEMBLY 


TO WIRING J* 
ASSEMBLY 
14290 

SHORTING BAR 
PART OF 12A690 ' 
ASSEMBLY 

TO RADIO > 
CAPACITOR 
ASSEMBLY 


DISTRIBUTOR 

iinm it c IGNITION 

MODULf C0|L ASSEMBLY 


VIEW A- 



CRANK POSITION 
SENSOR PIGTAIL 


FRONT OF 
ENGINE 


WIRING 
ASSEMBLY 
12A690 


/ / 
I // 


TO LOW 
OIL SENDER 



BRACKET 

14A163 


WIRING 

*«,-ASSEMBLY 

» 12A690 

WATER TEMPERATURE 
' SWITCH OR SENDER 
108843 . 








18-01-54 


Electrical Wiring and Circuit Protection 


18-01-54 


WIRING HARNESS—RANGER/BRONCO II (Continued) 



RH Dash Panel Cowl Side Wiring and Electronic 
Engine Control Module For 2.3L and 2.9L 
Engines 


VACUUM TUBE TO 
.PLENUM CHAMBER 
PART OF 
14401 WIRING 
ASSEMBLY 


WIRING 

ASSEMBLY 

19D605 

INERTIA 

SWITCH 

ASSEMBLY 


VACUUM 
TUBE PART OF 
19D605 WIRING 
ASSEMBLY 


CZ) 


USED WITH 
HEATED BACKLIGHT 
ASSEMBLY 

p FRONT OF VEHICLE 


WIRING 

ASSEMBLY 

14401 

WIRING 
- ASSEMBLY 
12A581 


COURTESY 

LAMP 

SWITCH 


E.E.C. 

MODULE 


K14437-1A 


Parking Brake Warning Lamp Switch and Dash 
Panel Wiring—Ranger-Supercab—Bronco II 



WIRING 

ASSEMBLY 

14401 

TO INSTRUMENT 
PANEL 
_.WIRING 


TEST CONNECTOR 
FOR ANTI-LOCK 
BRAKE 


TO 

CLUTCH 

INTERLOCK 

SWITCH 



PARKING BRAKE 

FRONT OF VEHICLE 

PEDAL 

K1443S-1A 









18-01-55 


Electrical Wiring and Circuit Protection 


18-01-55 


f. 

WIRING HARNESS—RANGER/BRONCO II (Continued) 


Instrument Panel—Gasoline Engines 


TO SPEED CONTROL 
AMPLIFIER ASSEMBLY 


LOW OIL 
RELAY 
ASSEMBLY 
6C625 


TO GLOVE 
COMPARTMENT 
ASSEMBLY 


TO HEATER/ 
DEFROSTER 
WIRING 


REAR ANTI-LOCK 
BRAKE, INTERVAL 
WINDSHIELD WIPER 
GOVERNOR AND 
WIRING 


lSH TRAY, CIGAR 
LIGHTER AND 
lOURTESY LAMP 
WIRING 


RADIO 

RECEIVER 


TO TO WIRING WIRING 
HEADLAMP ASSEMBLY ASSEMBLY 
SWITCH 14334 14401 


TO BRUSH 
HORN ADV. 


TO INSTRUMENT 
CLUSTER 





J=± 'LK 

n 

~ , 0y V L 

■I 1 ■ -L-.-tti i , “A. NLl'iilrriT 1 



R.A.B.S. 

.TEST 

' CONNECTOR 


/ TO PARKING 
BRAKE LAMP 
AND TEST 
CONNECTOR 
FOR ANTI-LOCK 
BRAKE 



- Ear ja 




ip 


W UL 18C617 

Jt 

I 


TO EFI 
-CLUTCH 
SWITCH 


CONNECTIONS TO 
19D605 WIRING ASSEMBLY 
SEE R.H. COWL 
SIDE WIRING 


TO BUZZER AND 
CHIMES 


TO HORN 
RELAY 


FUSE 4 
l' PANEL 1 

TO STEERING WIRING 

COLUMN WIRING 


TO 18B864 

PREMIUM SOUND SYSTEM 
WIRING 


TO STEERING 
COLUMN WIRING 


TO WIRING 
'ASSEMBLY 
14240 


-<T 0 > 




TO 12A581 


TO SPEED 
CONTROL SERVO 


TO WIRING 
ASSEMBLY 
14405 


BRACKET 

10D876 


BUZZER ASSEMBLY 
10B924 


WIRING 

ASSEMBLY 

14401 


VIEW SHOWING REAR OF INSTRUMENT PANEL AND 
INSTALLATION OF BRACKET AND BUZZER ASSEMBLY 


WIRING SHIELD 
14A099 



WIRING 
ASSEMBLY 
l 14401 

VIEW SHOWING REAR OF INSTRUMENT 
PANEL AND INSTALLATION OF WIRING SHIELD 


INSTRUMENT 

PANEL 

REINFORCEMENT 


WIRING 

ASSEMBLY 

14401 


r<n > 



BRACKET 
AND CHIMES 
ASSEMBLY 
10D914 





VIEW SHOWING REAR OF INSTRUMENT PANEL AND 
INSTALLATION OF BRACKET, CHIMES AND WIRING 


K14439-2A 









18-01-56 


Electrical Wiring and Circuit Protection 


18-01-56 


WIRING HARNESS—RANGER/BRONCO II (Continued) 
















18-01-57 


Electrical Wiring artdhCircuit Protection 


WIRING HARNESS—RANGER/BRONCO II (Continued) 







18-01-58 

Electrical Wiring and Circuit Protection 

WIRING HARNESS—RAN 

GER/BRONCO II (Continued) 


18-01-58 










18-01-59 


Electrical Wiring and Circuit Protection 


18-01-59 


WIRING HARNESS—RARGER/BRONCO II (Continuedy 







Electrical Wiring and Circuit Protection 


18 - 01-60 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Seats, Lumbar—Ranger-tSupercab and 
Bronco II 


WIRING 

ASSEMBLY 

11B721 


WIRING 

ASSEMBLY 

14334 


WIRING 

ASSEMBLY 

14334 


TO SEAT 
BELT 

WARNING 

SWITCH 



WIRING 
PART OF 
SEAT BELT 
ASSEMBLY 


SHIELD . 
11A099 


WIRING 

ASSEMBLY 

14334 



WIRING 

ASSEMBLY 

11B724 


^Wnviewb 












18 - 01-61 


i 


Electrical Wiring and Circuit Protection 


18 - 01^61 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Seats, Lumbar—Standard Cab 


WIRING ASSEMBLY 
14B724 


HI 


EXISTING V— jU 
SHIELD / // & 




WIRING PART 
OF SEAT ASSEMBLY 


WIRING PART 
OF SEAT ASSEMBLY ' 












18-01-62 


Electrical Wiring and Circuit Protection 


18-01-62 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Door—Power Windows^ Power Locks—All 
Vehicles 


SHIELD 











18-01-63 


Electrical Wiring and Circuit Protection 


18-01-63 


WIRING HARNESS—RANGER/BRONCO II (Continued) 








ASSEMBLY 

13A724 


WIRING 

ASSEMBLY 

13A724 



VIEW B 




18-01-64 Electrical Wiring and Circuit Protection 18-01-64 





18-01-65 


Electrical Wiring and Circuit Protection 


18-01-65 


WIRING HARNESS—RANGER/BRONCO II (Continued) 



Lamp, Dome—Ranger, Super Cab 


TO CARGO 
LAMP 


WIRING 

ASSEMBLY 

14334 


FRONT OF 
VEHICLE 


Q #3 


WIRING ASSEMBLY 
14334JBASE) OR 
15A006 (DECOR MODELS) 


DOME LAMP 
ASSEMBLY-13776 



WIRING 
, ASSEMBLY 
14334 



FRONT OF VEHICLE 


FRONT OF VEHICLE 



/ COURTESY 

WIRING LAMP 

ASSEMBLY SWITCH 

14334 13713 







> > 


18-01-66 


Electrical Wiring and Circuit Protection 


18-01-66 


WIRING HARNESS—RANGER/BRONCO II (Continued) 




















18-01-67 


Electrical Wiring and Circuit Protection 


18-01-67 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Courtesy Lamp—Bronco II 


TO LIFTGATE 
WITH VISIBILITY/ 
LIGHT GROUP 




TO DOME 
LAMP 
WIRING 


TO LIFTGATE 
WITH VISIBILITY/' 
LIGHT GROUP 


WIRING 
■ ASSEMBLY 
14334 


FRONT OF VEHICLE 


ROOF 

PANEL 

ASEMoi v 


HEADLINE 1 


REAR 
CARGO LAMP 
13704 



WIRING 

ASSEMBLY 

14334 


K14448-2A 




4* 4* 


18-01-68 


Electrical Wiring and Circuit Protection 


18-01-68 


WIRING HARNESS—RANGER/BRONCO II (Continued) 














Protection _ 18-01-69 

WIRING HARNESS—RANGER/BRONCO II (Continued) 


Electric Transmission $hift Control Module, 
4x4—Ranger 













18-01-70 


Electrical Wiring and Circuit Protection 


18-01-70 


WIRING HARNESS—RAfIGER/BRONCO II (Continued) 





18-01-71 


Electrical Wiring and Circuit Protection 


18-01-71 


WIRING HARNESS—RANGER/BRONCO II (Continued) 


Frame—Ranger, Supercab with 125 Inch 
Wheel Base 


TO REAR LAMP 
WIRING 


' RETAINER 
t 14A163 


RETAINER 

14A163 


WIRING ASSEMBLY-14K067 
SEE L.H. FENDER 
APRON WIRING 

RETAINER \ 

14A163 \ 


WIRING ASSEMBLY 
14405 

SEE L.H. FENDER 
APRON WIRING 


TO REAR 
AXLE SENSOR 


TO FUEL PUMP 
AND GAUGE SENDER 



TO TRANSMISSION 
SPEED SENSOR 


TO INDICATOR 
SWITCH ASSEMBLY 


R.A.B.S. 

VALVE 

ASSEMBLY 


SEE DUAL BRAKE 
WARNING LAMP 
WIRING SWITCH 


K14452-2A 




18-01-72 


Electrical Wiring and Circuit Protection 


WIRING HARNESS—RANGER/BRONCO II (Continued) 









18-01-73 Electrical Wiring and Circuit Protection 18-01-73 

WIRING HARNESS—RANGER/BRONCO II (Continued) 






18-01-74 


Electrical Wiring and Circuit Protection 


18-01-74 















18-01-75 


Electrical Wiring and Circuit Protection 


18-01-75 


WIRING HARNESS—RANGER/BRONCO II (Continued) 












18-01-76 


Electrical Wiring and Circuit Protection 


18-01-76 


WIRING HARNESS—RANGER/BRONCO II (Continued) 

_ 


Lamp, Rear License—Ranger with Bumper 



WIRING 

ASSEMBLY 

14405 


WIRING 

ASSEMBLY 

13412 



LAMP 

ASSEMBLY 

13550 


Lamp, Rear License—Bronco II 

// II j ! I 1 1 

Mi i> , 

U U u i 

Li Li tti 





LAMP ASSEMBLY 
13550 


























WIRING HARNESS—RANGER/BRONCO II (Continued) 


18-01-77 











IB-01-78 


Electrical Wiring and Circuit Protection 


18-01-78 


WIRING HARNESS—R^NGER/BRONCO II (Continued) 



, WASHER 
RESERVOIR 


FRONT OF VEHICLE 



WIRING 
ASSEMBLY 
18C618 
FROM VIEW B 


FRONT OF 
VEHICLE 


V ' ew F c PILLAR 


.WIRING 

ASSEMBLY 

18C619 


K14456-2A 











Window Wiper—Rear—-Bronco II 


WIRING 
ASSEMBLY J 
18C619 
FROM VIEW E 


CONNECTION 
• TO HEATED 
BACKLIGHT 


WINDOW WIPER - REAR - BRONCO II 


WIPER AND 
PIVOT ASSEMBLY 
17404 


CONNECTION TO 
HEATED BACKLIGHT ' 


WIRING 

ASSEMBLY 

18C620 


I WIRING 
> ASSEMBLY 
18C620 



SPECIFICATIONS 























INDEX 


A 

Air Conditioning Compressor and Clutch — 


See Compressor and Clutch 

Air Conditioning General Service.12-03-1 

Description and Operation 

Basic Principles.;...12-03-1 

Clutch Cycling Pressure Switch.12-03-4 

Heat Transfer..12-03-1 

Latent Heat of Vaporization. 12-03-1 

Refrigerant Flow . ...i . 12-03-2 

Refrigerant System Components.12-03-3 

Diagnosis and Testing 

Attaching the Manifolcj Gauge Set.12-03-8 

Checking for Leaks ..?.. 12-03-8 

Safety Precautions . .12-03-7 

Visual Inspection — Mechanical .12-03-7 

Refrigerant System Service 

Charging from Small Containers .12-03-13 

Charging the System . 12-03-13 

Cleaning a Badly Cor|taminated 

Refrigerant System.12-03-14 

Compressor Oil Level Check .12-03-13 

Discharging the System.12-03-12 

Evacuating the System .12-03-13 

Purging the Refrigerant System to Remove 

Air and Moisture Vapor .12-03-14 

Specifications. 12-03-17 

Air Conditioning/Heater System — 

Manual — Aerostar. 12-03A-1 

Adjustments 

Compressor Drive Belt .12-03A-23 

Temperature Door Control Cable .12-03A-23 

Description and Operation 

Electrical System . .12-03A-11 

Function Control Lever and Air 

Distribution.12-03A-8 

Major Components .u ..12-03A-3 

Refrigerant Flow.12-03A-4 

System Airflow - f. .12-03A-5 

Temperature Control?.12-03A-9 

Vacuum System ...?.12-03A-9 

Diagnosis and Testing 

Blower Motor Current Draw Test.12-03A-19 

Blower Motor Voltage Test .12-03A-19 

Pressure Switch Test ..12-03A-20 

Refrigerant System Diagnosis . 12-03A-21 

Refrigerant System Visual Inspection .. 12-03A-23 
Major Electrically Operated Components 

Clutch Cycling Pressure Switch.12-03A-18 

Compressor and Clutch Assembly.12-03A-13 

Condenser Assembly.12-03A-14 

Defroster Nozzle. 12-03A-13 

Demister Duct Assembly.12-03A-13 


Evaporator Core ... 12-03A-16 

Fixed Orifice Tube .12-03A-18 

Outside/Recirculating Air Door...12-03A-13 

Pressure Relief Valve .. 12-Q3A-13 

Register Ducts .12-03A-13 

Service Access Gauge Port Valves — 12-03A-19 

Suction Accumulator/Drier . 12-03A-18 

Removal and Installation 

Blower Motor and/or Wheel.12-03A-26 

Blower Motor Thermal Limiter Resistor 

Assembly.12-03A-26 

Blower Switch.12-03A-24 

Clutch Cycling Pressure Switch .12-03A-35 

Compressor Clutch Field Coil .12-03A-36 

Compressor Clutch Hub and Pulley_12-03A-36 

Compressor Pulley Bearing. 12-03A-36 

Compressor Suction or Discharge.12-03A-36 

Condenser. 12-03A-35 

Control Assembly .... 12-03A-24 

Control Cable ..... 12-03A-24 

Defroster Nozzle . 12-03A-24 

Demister Duct Assembly .12-03A-25 

Evaporator Case Assembly —>. 12-03A-29 

Evaporator Core Assembly . 12-03A-33 

Fixed Orifice Tube . 12-03A-33 

Floor Duct . 12-03A-25 

Function Switch .12-03A-27 

Heater Core . 12-03A-25 

Heater Hose (Snap-Lock Fitting Type).. 12-03A-36 

Instrument Panel .12-03A-24 

Instrument Panel Pad . 12-03A-24 

Plenum Assembly . 12-03A-25 

Refrigerant Lines . 12-03A-36 

Register Duct Assembly ....12-03A-24 

Register Louver Assembly.12-03A-25 

Spring Lock Coupling . 12-03A-36 

Suction Accumulator Drier.12-03A-35 

Vacuum Motor .12-03A-29 

Vacuum Reservoir. 12-03A-29 

Specifications . 12-03A-37 

Air Conditioning/Heater System — Manual — 

Ranger/Bronco II. 12-03B-1 

Adjustments 

Compressor Drive Belt . 12-03B-15 

Function Selector and Temperature 

Selector Control Cable .12-03B-15 

Description and Operation 

A/C System.12-03B-4 

Airflow.12-03B-4 

Blower .12-03B-4 

EEC System .12-03B-7 

Electrical System . 12-03B-4 

Introduction .12-03B-1 

Major Components. 12-03B-4 

Refrigerant Flow.12-03B-2 

Refrigerant System ....12-03B-7 


r 
























































































INDEX 


! 


T 



System Controls. j . 12-03B-4 

Vacuum System .. 12-03B-7 

Diagnosis, Inspection and Nesting 
Refrigerant System Visual inspection ... 12-03B-15 

Refrigeration System Diagnosis .12-03B-13 

Service Access Gauge port Valves and 

Adapters.1.— 12-03B-13 

Removal and Installation - 

A/C Heater Blower Assembly .12-03B-28 

A/C Plenum Assembly {,. 12-03B-26 

Blower Motor and Whedl . 12-03B-31 

Blower Motor Thermal limiter Resistor 

Assembly.’.12-03B-28 

Blower Switch ..j..12-03B-20 

Clutch Cycling Pressures Switch .12-03B-35 

Compressor Clutch Hub and Pulley_12-03B-39 

Compressor Suction or pischarge 

Manifold. j. ....12-03B-39 

Condenser Assembly .1.12-03B-37 

Control Assembly_1.12-03B-19 

Control Cable . 12-03B-20 

Defroster Nozzle . 12-03B-24 

Demisters . 12-03B-28 

Evaporator Case Assembly . 12-03B-31 

Evaporator Core Assembly .12-03B-32 

Fixed Orifice Tube _ j. .12-03B-34 

Front Floor Duct.*..12-03B-24 

Heater Core .». 12-03B-25 

Heater Hoses . 12-03B-38 

Instrument Panel Appliqpe and Instrument 

Panel . 1.. .12-03B-22 

Instrument Panel Cluster Left-Hand 

Register . .i .12-03B-28 

Instrument Panel Cluster Right-Hand 

Register.j,.12-03B-27 

Outside/Recirculating Air Door Vacuum 

Motor . I..12-03B-26 

Rear Floor Duct — Bronco II Only.12-03B-25 

Rear Register — Bronco II Only.12-03B-24 

Refrigerant Lines . 12-03B-38 

Register Assemblies . X. ..12-03B-27 

Register Ducts .1.12-03B-23 

Right-Hand Register ..?...... 12-03B-27 

Spring Lock Coupling ..12-03B-37 

Suction Accumulator/Drjer .12-03B-35 

Vacuum Control Valve .12-03B-20 

Vacuum Line. 1 .12-03B-29 

Vacuum Motor .,. 12-03B-29 

Vacuum Reservoir ... ..12-03B-31 

Specifications . 4 .12-03B-41 

Alternator — Integral Regulator 

Adjustments. i .14-02-2 

Description and Operation. 14-02-1 


Removal and Installation.14-02-7 

Specifications.14-02-15 

Testing 

Bench Tests.... 14-02-2 

Alternator Belt Adjustment ... 14-00-9 

Alternator Indicator Lamp System Test_ 14-00-4 

Antennas. 15-02-1 

Description and Operation 
Manual Entertainment 

Radio Antenna. 15-02-1 

Diagnosis . 15-02-1 

Removal and Installation 

Antenna — Aerostar.. 15-02-6 

Antenna — Ranger/Bronco II ... 15-02-7 

Antilock Warning Light . 13-10-1 

Ash Receptacles and Cigar Lighter __ .... 01-12-1 

Diagnosis and Testing 

Diagnosis Guide. 01-12-1 

Removal and Installation 

Ash Receptacle Retainer ... 01-12-2 

Cigar Lighter — Aerostar — Hi Series _01-12-2 

Cigar Lighter — Aerostar — Low Series .. 01-12-3 
Cigar Lighter — Ranger/Bronco II .. .... 01-12-3 



Batteries . 14-01-1 

Testing 

Battery State of Charge.. 14-01-1 

Battery Tests. 14-01-1 

Battery Charging.— 14-01-3 

Maintenance 

Battery Cleaning . 14-01-4 

Jump Starting. 14-01-4 

Removal and Installation .14-01-4 

Battery. 14-01-4 

Body Mounting — Ranger/Bronco II.. 02-02-1 

Removal and Installation 

Body to Frame Mounts — Bronco II. 02-02-2 

Body to Frame Mounts — Ranger . 02-02-3 

Body to Frame Mounts — Ranger 

Supercab . 02-02-4 

Styleside Body to Frame — Ranger. 02-02-5 

Body Shell, Exterior Trim, Frame and 

Underbody — General Service.. 01-01-2 

Checking Body for Misalignment .01-01-3 

Cleaning and Maintenance 

Bumpers . 01-08-1 

Chrome and Bright Metal Care.01-08-1 

Rustproofing Compounds. 01-08-2 

Vinyl Insert Molding Care . 01-08-1 

Diagnosis and Testing .01-08-1 

Drain Holes.01-01-2 

Dust and Water Leaks . 01-01-2 


















































































INDEX 


B (Cont’d.) 


Floor Pan Plugs and Grommets.01-01-2 

Rattle Elimination ... j..01-01-2 

Wind Noise.t.01-01-2 

General Information 
Caulking Cord — D6AZ-19560-A 

or equivalent.^..01-01-1 

Liquid Butyl Sealer — C9AZ-19554-B 

(Black), or equivalent .01-01-1 

Rubber Cement — 8A-19552-B or 

equivalent . 01-01-1 

Types of Sealers and Application.01-01-1 

Repair Operations j 

Fiberglass Repair ,. .j>...01-08-2 

Frame Repair.. 02-01-7 

Body Stripes (Tape) and Mmyl Films .01-18-1 

Body Trim — Exterior ..01-08-1 

Removal and Installation.01-08-10 

Repair. 01-08-2 

Body Trim — Interior 

Aerostar .01-05A-1 

Ranger/Bronco II.;.01-05B-1 

Brake Operation Warning Light.13-10-1 

Description and Operation 

Dual Brake Warning Lights .13-10-1 

Rear Antilock Warning Light .. 13-10-1 

Diagnosis and Testing 

Dual Brake Warning Lamp System Tests .. 13-10-1 

Rear Antilock Brake Lamp.13-10-2 

Removal and Installation 

Low Fluid Level Sensor .13-10-2 

Parking Brake Switch ....13-10-2 

Parking Brake Switch. 13-10-2 

Warning Lamps ..13-10-2 

Bulbs — instrument Cluster.13-01A-5 

Bumpers . 02-01-1 

Removal and Installation 

Front Bumper — Aerostar. 02-01-3 

Front Bumper — Ranger/Bronco II .02-01-5 

Rear Bumper — Aerostar.02-01-4 

Rear Bumper — Ranger/Bronco II .02-01-6 


Carpets and Floor Mats 

Aerostar ...01-05A-1 

Ranger/Bronco II..01-05B-1 


Charge Indicator Lamp — Voltmeter ..13-04-1 

Description and Operation 

Charge Indicator Lamp .13-04-2 

Voltmeter... 13-04-1 

Diagnosis and Testing 

Charge Indicator Lamp .13-04-3 

Voltmeter . 13-04-3 

Removal and Installation 

Charge Indicator Lamp . 13-04-3 

Voltmeter .. 13-04-3 

Charging System General Service — See Electrical 
Power Supply System — General Service 

Circuit Breakers.14-06-1 

Compressor and Clutch — 6E171 — Bronco II.... 12-03E 

Description and Operation . 12-03E-1 

Maintenance 

Adding Refrigerant Oil.. . 12-03E-1 

During Component Replacement .12-03E-2 

During Compressor Replacement. 12-03E-2 

Major Service Operations 

Head Gasket and O-Ring, Rear .12-03E-7 

Head Replacement . 12-03E-9 

Shaft Seal and/or Front Head Gasket and 

O-Ring .12-03E-6 

Valve Plates and Inlet Reeds.12-03E-8 

Removal and Installation 

Clutch Field Coil.12-03E-5 

Clutch Hub and Pulley .12-03E-3 

Pulley Bearing.12-03E-5 

Suction or Discharge Manifold From 

Compressor. 12-03E-3 

Specifications .12-03E-10 

Testing 

Compressor External Leak Test .12-03E-2 

Compressor Manifold Leak Test . 12-03E-2 

Compressor Rotating Torque Check.12-03E-3 

Compressor and Clutch — 6P148 — 

Ranger with 2.9L .,...12-03D-1 

Description and Operation .12-03D-1 

Maintenance 

Adding Refrigerant Oil. 12-03D-1 

During Component Replacement .12-03D-1 

During Compressor Replacement.12-03D-1 

Major Repair Operations 

Head Replacement .12-03D-9 

Rear Head Gasket and O-Ring_ _12-03D-8 

Shaft Seal and/or Front Head 

Gasket and O-Ring .12-03D-6 

Valve Plates and Inlet Reeds .12-03D-9 

Removal and Installation 

Clutch Field Coil.12-03D-5 

Clutch Hub and Pulley . 12-03D-3 

Pulley Bearing . 12-03D-5 

Suction or Discharge Manifold .12-03D-3 









































































INDEX 


1 

-i-1 

C (Cant’d.) 

. — -- 1 , , . . .—-- 

Specifications .J. 12-03D-10 

Testing j 

Compressor External Leak Test .12-03D-2 

Compressor Manifold Leak Test .12-03D-2 

Compressor Rotating Torque Check .... 12-03D-2 
Compressor and Clutch — FX-15 — Aerostar 

and Ranger ..i.. . 12-03C-1 

Description and Operation . 12-03C-1 

Maintenance 

Adding Refrigerant Oil i . 12-03C-1 

Removal and Installation 

Clutch Hub and Pulley .12-03C-3 

Manifold and Hose Assembly .12-03C-2 

Shaft Seal .. J ... 12-03C-4 

Specifications ... i.12-03C-7 

Testing 

Compressor Internal L$ak Test.. 12-03C-2 

Compressor Manifold Leak Test .12-03C-2 

Compressor Rotating Torque Check _12-03C-2 

Connector Disengagement. 

Harness Connectors .. .j.:.18-01-11 

In-Line Connector . 18-01-11 

Console — Overhead Roof— Aerostar.01-12-9 


D 


*— ---f- 

Door Latches and Locks .1 —..01-14-1 

Adjustments 1 

Latch Striker Adjustment.01-14-11 

Removal and Installation . 

Door Latch.01-14-15 

Lock Cylinder .01-14-32 

Remote Control Assembly.01-14-26 

Sliding Door Outside Handle .01-14-21 

Specifications ........ f .01-14-38 

Door Locks — Power. 01-14-1 

Diagnosis 

Diagnosis Guide —!. 01-14-6 

Removal and Installation 

Door Lock Control Switch .01-14-35 

Electric Door Lock Actuator 

Motor .... 01-14-32 

Testing 

Motor . 01-14-7 

Switch. 01-14-7 


Adjustments 

Dual Rear Door.Alignment. .01-03-5 

Front Door Alignment .01-03-1 

Liftgate Alignment .01-03-4 

Liftgate Flipper Window . .:. 01-03-4 

Sliding Door Alignment.01-03-1 

Removal and Installation 
Door, Hood and Tailgate Hinges — 

Lubricant . . ... 01-03-10 

Door Hinges — Dual Rear Doors ....... 01-03-16 

Door Scuff Plates .. 01-05-26 

Dual Rear Doors . 01-03-13 

Front Door Hinges — All ..01-03-15 

Front Doors.. 01-03-10 

Liftgate and Hinge. .01-03-13 

Liftgate Gas Cylinder Assist Rod .01-03-17 

Liftgate Gas Cylinder Retainers ___ 01-03-17 

Sliding Side Door. 01-03-12 

Sliding Side Door — Guides and 

Wedges . 01-03-15 

Tailgate. 01-03-14 

Dust and Water Leak Diagnosis.01-01-2 


E 

Electrical Power Supply Gauge/Warning 


Light .<...13-04-1 

Electrical Power Supply System — 

General Service.14-00-1 

Adjustments 

Belt Adjustment . 14-00-9 

Description and Operation 

Charging System. 14-00-2 

Fuse Link. 14-00-2 

Preliminary Information ..14-00-2 

Diagnosis 

Battery Check . 14-00-9 

Charging System Check . 14-00-9 

Isolating the Problem . 14-00-9 

Special Service Tools . 14-00-14 

Testing 

Alternator Indicator Lamp System Test ... 14-00-4 
Constant Current Drain Test (Without 

Trip Computer) .14-00-4 

Test Conclusions .14-00-4 

Constant Current Drain Test (With Trip 

Computer).14-00-4 

General Charging System Tests.14-00-5 

Base Voltage Test . 14-00-5 

Field Circuit Drain Test.14-00-7 

Load Test.14-00-5 


t.' 
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E (Cjont’d.) 


No Load Test . 14-00-5 

Over Voltage Test j.. . 14-00-5 

Regulator S and/orj I Circuit Tests .14-00-8 

Under Voltage Testj. 14-00-6 

On Vehicle Tests ...)... 14-00-3 

Fuse Link Continuity Check .... 14-00-3 

Visual Inspection .14-00-3 

Exterior Trim and Ornamentation .01-08-1 


i F 


Fender — Front — Removal and Installation .. 01-02-4 

Fender Apron — Removil and Installation_01-02-6 

Floor Console.01-12-4 

Floor Mats 

Aerostar. 01-05A-1 

Ranger/Bronco II_.01-05B-1 

Floor Pan Plugs and Grommets .01-01-2 

Frame./.02-01-1 

Description .02-01-1 

Inspection 

Checking Unitized Body for 

Misalignment — Aerostar.02-01-2 

Diagonal or X-Frame Checking Method — 

Ranger/Bronco II .02-01-2 

Frame Inspection — Ranger/Bronco II ... 02-01-1 
Repair Operations 

Frame Repair — Ranger/Bronco II .02-01-7 

Unitized Body Alignment — Aerostar _02-01-8 

Front End Body Panels. 01-02-1 

Fuel Filler Door — Remote Release .01-14-37 

Fuel Gauge.*... 13-03-1 

Description and Operation 

Fuel Indicator Gauge.13-03-1 

Fuel Level Indicating System.13-03-1 

Diagnosis and Testing 

Fuel Gauge Resistance . 13-03-6 

Fuel Tank Damage’.13-03-6 

Test Procedure .. .*. 13-03-6 

Removal and Installation 

Fuel Gauge..... 13-03-8 

Fuel Level Dampening Module.13-03-8 

Sending Units Secured with Meta! Locking 

Rings — Aft of Axle — Bronco II.13-03-7 

Sending Units Secured with Polyethylene 
Locking Ring — Midship Tank — Aerostar 

and Ranger... 13-03-7 

Specifications . 13-03-8 


Fuses, Circuit Breakers and Fuse Links . 18-01-1 

Description „ 

Fuse Panel ... —. 18-01-1 

Fuse Links — Aerostar.. 18-01-2 

Diagnosis and Testing 

Fuse Link Continuity Test. 18-01-3 

Removal and Installation 

Charging System Fuse Link. 18-01-3 

Fuses and Circuit Breakers . 18-01-7 

In-Line Connectors. 18-01-11 

Harness Connectors . 18-01-11 

Power Distribution Box — 

Ranger/Bronco If . 18-01-6 

Specifications. 18-01-79 


G 


Glass (Glazing), Frames and Mechanisms _01-11-1 

Adjustments 

Window Mechanism — Aerostar.01-11-5 

Window Mechanism — Ranger/Bronco II . 01-11-5 
Cleaning Inside Window Glass 

Aerostar . 01-05A-31 

Ranger/Bronco II.01-05B-24 

Diagnosis and Testing 
Power Window Control Assembly 

Tests — Aerostar and Bronco II . 01-11-3 

Power Window Motor Test .01-11-3 

Power Window Switch — Ranger/ 

Bronco II. 01-11-3 

Power Window Switch Tests — Aerostar .. 01-11-1 
Rear Window Grid Wire Test — Aerostar 

and Bronco II. 01-11-3 

Lubrication 

Window Mechanism..01-11-6 

Major Service Operations 

Lead Window Terminal Service_ .... 01-11-35 

Rear Window Grid Wire Service.01-11-34 

Removal and Installation 

Rear Liftgate Windows ..... 01-11-25 

Side Body Windows.01-11-21 

Side Door Windows .01-11-12 

Windshield and Front Vent/Triangular 
Windows. 01-11-6 


H 


Handles, Locks, Latches and Mechanisms _01-14-1 

Adjustments 

Latch Striker Adjustments .01-14-11 





























































INDEX 


H (Cont’d.) 
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Description 

Illuminated Entry .j . . .. .. 01-14-1 

Diagnosis I 

Diagnosis Guides .I.. 01-14-6 

Illuminated Entry. .j ..01-14-2 

Removal and Installation i 

Door Latch . i . 01-14-15 

Door Lock Control Switch .01-14-35 

Door Outside Handle ..01-14-21 

Electric Door Lock Actuator Motors.01-14-32 

Fuel Filler Door — Remote Release.01-14-37 

Lock Cylinders. 01-14-32 

Remote Control Assembles . 01-14-26 

Specifications.t.01-14-38 

Testing . 

Motor. 01-14-7 

Power Door Lock — Electrical 

Schematics. 01-14-9 

Power Door Lock Switch..01-14-8 

Relay.. 01-14-8 

Switch .01-14-7 

Test Procedure.01-14-8 

Hazard Flasher . 13-04-1 

Headlamp System — See Lighting — Front 
Adjustments I 

Headlamp Aim . 17-01-1 

Description and Operation 

Headlamps ...;. 17-01-1 

Headlamp Switch _ t .17-05-1 

Headlamps On Warning 

Buzzer/Chime . 17-05-2 

Diagnosis and Testing .... 17-01-1 

Removal and Installation 
Headlamp Bulb 

Aerostar. ' t . 17-01-3 

Ranger/Bronco II ..17-01-3 

Headlamp Switch 

Aerostar . 17-05-6 

Ranger/Bronco II .. 17-05-7 

Headlamps On Warning Buzzer/Chime — 

4x4 Low Range Indicator. 13-09-1 

Headlining 

Removal and Installation. 

Aerostar . 01-05A-1 

Ranger .1.01-05B-1 

Bronco II .01-05B-5 

Heater and/or Air Conditioning System 
Side Mounted — Auxiliary — Aerostar 
Description and Operation 

Auxiliary Heater and/or A/C System.12-02A-1 

System Components ..12-02A-3 


Diagnosis and Testing 

Blower Motor Current Draw Test.12-02A-7 

Blower Motor Voltage Test .12-02A-7 

Vacuum System Test.12-02A-7 

Removal and Installation 
Auxiliary Ducts and Trim Panel 

Assembly. 12-02A-9 

Auxiliary Evaporator Core Assembly ... 12-02A-17 
Auxiliary Heater — Air Conditioner 
Service Cover and Passenger Seat 

Assemblies . 12-02A-8 

Auxiliary Heater and/or Air Conditioner 

Assembly . 12-02A-13 

Auxiliary Heater Core and 

Seal Assembly . 12-02A-9 

Blower Motor and/or Wheel.12-02A-20 

Fixed Orifice Tube .12-02A-20 

Heater Hoses and Refrigerant Lines ... 12-02A-22 

Rear Mounted Blower Switch .12-02A-22 

Register Louver Assembly.12-02A-20 

Register Assembly. 12-02A-12 

Solenoid Valve . 12-02A-19 

Vacuum Motor and Solenoid . 12-02A-19 

Specifications .12-02A-27 

Heater and Power Ventilation System — 

Aerostar . 12-02C-1 

Adjustments 

Cable Adjustment.12-02C-8 

Control Cables . 12-02C-6 

Description and Operation 

Air Distribution .12-02C-4 

Airflow . 12-02C-3 

Blower Control . 12-02C-4 

Heater-Ventilation System .12-02C-2 

Temperature Control . 12-02C-3 

Diagnosis and Testing 

Blower Motor Current Draw Test.12-02C-6 

Blower Motor Voltage Test .12-02C-6 

Removal and Installation 

Blower Motor and/or Wheel...12-02C-22 

Blower Motor Resistor . 12-02C-24 

Blower Switch . 12-02C-11 

Control Assembly. 12-02C-9 

Defroster Nozzle. 12-02C-17 

Demister Duct Assembly . 12-02C-16 

Floor Duct . 12-02C-18 

Heater Blower Assembly . 12-02C-19 

Heater Core. 12-02C-21 

Heater Hoses (Snap-Lock 

Fitting Type) .. 12-02C-25 

Heater Plenum Assembly.12-02C-20 

Heater Plenum Doors. 12-02C-20 

Register Duct Assembly. 12-02C-17 

Register Louver Assembly. 12-02C-15 

Temperature Control Cable .12-02C-13 

Vacuum Motor . 12-02C-28 

Specifications . 12-02C-29 
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H (Cont’d.) 


Heating System — General Service .12-02-1 

Cleaning 

Heater Core Tube Cleaning — Aerostar.. 12-02-10 
Description and Operation 

Blower Switch .!...12-02-1 

Heating Systems and Control Doors.. 12-02-1 

Safety Precautions .1.12-02-1 

Diagnosis and Testing 
Bleeding Air from Hester Core — 

Aerostar .:. 12-02-3 

Bleeding Air from Heater Core — Ranger 

and Bronco II_1..12-02-3 

Blower Motor Current Draw Test .12-02-3 

Blower Motor Voltage Test.12-02-3 

Blower Switch Continuity Test .12-02-2 

Diagnosis Guides ..12-02-9 

Heater Core Back-Flushing.12-02-8 

Heater Core Leak Tefet — Aerostar.12-02-4 


Heater Core Leak Test — Ranger and 

Bronco II. 12-02-5 

Open Circuit Test .12-02-2 

Visual Check — Blower. 12-02-1 

Heater System — Ranger/Bronco II.12-02B-1 

Adjustments 

Function, Temperature and Outside Air 

Door Control Cables .12-02B-4 

Description and Operation 

Introduction . j .12-02B-1 

Diagnosis and Testing 

Blower Motor Current Draw Test.12-02B-4 

Blower Motor Voltagie Test . 12-02B-4 

Vacuum Continuity.12-02B-4 

Operation 

Airflow.;.12-02B-2 

Blower Speed Control.12-02B-3 

Control Assembly .12-02B-1 

Electrical System .12-02B-3 

Temperature Control ...12-02B-3 

Vacuum System .12-02B-3 

Removal and Installation 

Blower Motor and/or Wheel . 12-02B-17 

Blower Motor Resistor.12-02B-17 

Blower Switch.12-02B-6 

Control Assembly 1 .12-02B-6 

Control Cables and Cams .12-02B-8 

Defrost Nozzle ..12-02B-13 

Demisters... 12-02B-13 

Front Floor Duct ... 12-02B-10 

Heater Blower Assembly.12-02B-14 

Heater Core. 12-02B-16 

Heater Hoses ..12-02B-17 


Heater Plenum Assembly .. 12-02B-15 

Instrument Panel.. 12-02B-12 

Instrument Panel and Instrument Panel 

Applique.12-02B-9 

Instrument Panel Cluster Left-Hand 

Register .12-02B-13 

Instrument Panel Cluster Right-Hand 

Register . 12-02B-12 

Instrument Panel Ducts. 12-02B-10 

Rear Floor Duct (Bronco II Only).12-02B-11 

Rear Register (Bronco II Only)__12-02B-11 

Right-Hand Register Replacement.12-02B-12 

Vacuum Control Valve.12-02B-8 

Vacuum Line Service.12-02B-16 

Vacuum Motor. 12-02B-16 

Hinges —Door . 01-02-1 

Hood and Hinges 
Adjustments 

Hood Alignment. 01-02-1 

Removal and Installation 

Hood . 01-02-1 

Hood Hinge . 01-02-1 

Hood Latch. 01-02-1 

Adjustments 

Hood Latch Adjustment . .gi-02-1 

Removal and Installation 

Hood Latch. 01-02-2 

Homs. 13-06-1 

Description and Operation.13-06-1 

Removal and Installation 

Aerostar . 13-06-2 

Ranger/Bronco II. 13-06-3 

Testing 

With Testing Equipment. 13-06-1 

Without Testing Equipment . 13-06-1 


I 


Illuminated Entry . 01-14-1 

Description . 01-14-1 

Diagnosis . 01-14-2 

Diagnosis Guides .01-14-6 

Instrument Cluster — Conventional — 

Aerostar . 13-01B-1 

Description .13-01B-1 

Four Gauge Cluster . 13-01B-1 

Removal and Installation 

Cluster Assembly .13-01B-2 

Printed Circuit Cluster . 13-01B-4 

Instrument Cluster — Conventional — 

Ranger/Bronco II. 13-01C-1 

Description. 13-01C-1 

















































































INDEX 


I (Corit’d.) 

- . . - --- [ ----- 

Removal and Installation f 

Flexible Printed Circuit. 4. 13-01C-5 

Fuel Level Damping Modjule —........ 13-01C-8 

Instrument Cluster Assembly.13-01C-3 

Instrument Cluster — Electronic — Aerostar.. 13-01A-1 
Description f 

Cluster Buttons.(.... 13-01A-2 

Diagnosis .1.. — . — 13-01A-6 

Operation 

Fuel Gauge, Analog ... i . — 13-01A-3 

Odometer, Digital .i.13-01A-3 

Oil Pressure Gauge ... i.13-01A-3 

Service Alerts .*.13-01A-4 

Speedometer, Digital ... 13-01 A-3 

Speedometer Module ..:.13-01A-2 

Tach/Multigauge . 13-01A-3 

Tachometer, Bargraph ...13-01A-3 

Temperature Gauge ..13-01 A-3 

Trip Reset Button . 13-01A-2 

Volts Gauge. 13-01A-3 

Removal and Installation > 

Bulbs, Illumination .13-01A-5 

Button Panel, Cluster.13-01A-5 

Electronic Module..13-01A-5 

Instrument Cluster, Electronic .13-01A-4 

Instrument Panel and Console Assemblies — 01-12-1 
Diagnosis and Testing 

Diagnosis Guide — Cigar Lighter.. 01-12-1 

Removal and Installation 
Ash Receptacle Retainer — Aerostar — High 

Series .!.01-12-2 

Ash Receptacle Retainer — Aerostar — Low 

Series . , .01-12-2 

Ash Receptacle Retainer — Ranger/ 

Bronco II .1.01-12-2 

Cigar Lighter — Aerostar High Series.01-12-2 

Cigar Lighter — Aerostar Low Series.01-12-3 

Cigar Lighter — Aerostar.01-12-4 

Cigar Lighter—Ranget/Bronco II. 01-12-3 

Floor Console — Ranger/Bronco II ....... 01-12-4 

Instrument Panel — Rahger/Bronco II — 01-12-7 

Instrument Panel Pad — Aerostar.01-12-5 

Lower Instrument Panel — Aerostar.01-12-7 

Roof Console — Aerostar . 01-12-9 

Instrument Panel Pad — Aerostar ...01-12-5 

Interior Trim and Ornamentation 

Aerostar . 01-05A-1 

Ranger/Bronco II — 01-05B-1 


L 


Lamps — Headlamp, Parking, Turn and 
Front Side Marker — See Lighting — Front 
Lamps — Interior — See Lighting — Interior 


Lamps — Rear and License Plate — 

See Lighting — Rear 
Liftgate 
Adjustments 

Liftgate — Flipper Window . 01-03-4 

Liftgate — Hinge Assembly .01-03-4 

Removal and Installation 

Liftgate and Hinge.01-03-13 

Liftgate Gas Cylinder Assist Rod... 01-03-17 

Liftgate Gas Cylinder Retainer.01-03-17 

Trim Panel 

Aerostar .. 01-05A-18 

Ranger . 01-05B-13 

Lighting — Front . 17-01-1 

Adjustments 

Headlamp Aim . 17-01-1 

Description 

Headlamps — Aerostar .17-01-1 

Headlamps — Ranger/Bronco II. 17-01-1 

Diagnosis and Testing .. — 17-01-1 

Removal and Installation 

Headlamp Assembly — Ranger/Bronco II . 17-01-6 

Headlamp Bulb — Aerostar . 17-01-3 

Headlamp Bulb — Ranger/Bronco II. 17-01-3 

Parking, Turn, and Front Side Marker 
Lamps and Headlamp Door — 

Ranger/Bronco II. 17-01-2 

Parking, Turn and Front Side Marker 

Lamps — Aerostar .17-01-3 

Voltmeter. 17-01-8 

Special Service Tools. 17-01-9 

Lighting — Interior. 17-02-1 

Description and Operation 

Cargo Lamp — Aerostar .17-02-1 

Cargo Lamp — Bronco II .17-02-2 

Dome Lamp — Aerostar. 17-02-2 

Dome Lamp — Ranger and Bronco II — 17-02-2 

Overhead Map Lamp — Aerostar.17-02-2 

Removal and Installation 

Cargo Lamp — Aerostar and Ranger.17-02-4 

Cargo Lamp — Bronco II .17-02-4 

Courtesy Lamp Switch — Door Jamb — 17-02-4 

Dome Lamp.17-02-4 

Map Lamp . 17-02-4 
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L (Cont’d.) 

j 


Lighting — Rear ... 

Diagnosis and Testing .!. 

. 17-03-1 

. 17-03-1 

Removal and Installation 

License Plate Lamp —J Ranger without 

Rear Bumper... 

. 17-03-3 

License Plate Lamp — Aerostar . 

. 17-03-2 

License Plate Lamp —j- Ranger/Bronco II . 

. 17-03-3 

Rear Lamps — Aerostiar . 

.17-03-1 

Rear Lamps — Ranger/Bronco II. 

Lighting Switches .. 

. 17-03-1 

. 17-05-1 

Description ‘ 

Headlamp Switch — Aerostar. 

. 17-05-1 

Headlamp Switch — F^anger/Bronco II ... 

. 17-05-1 

Headlamps On Warning Buzzer/Chime .. 

. 17-05-2 

Diagnosis and Testing 

Dimmer Switch . 

. 17-05-2 

Headlamps On Warning Buzzer/Chime .. 

. 17-05-2 

Testing Guide — Ranger/Bronco II 

Headlamp Switch . 

. 17-05-2 

Removal and Installation 

Headlamp Switch — Aerostar . 

. 17-05-6 

Headlamp Switch — Ranger/Bronco II ... 

. 17-05-7 

Lighting System General Service. 

. 17-00-1 

Diagnosis and Testing 1.... 

Diagnosis Guides . 

. 17-00-1 

. 17-00-1 

Linkage, Automatic Transmission. 

. 07-05-1 

Linkage, Manual Transmission. 

. 07-06-1 

Linkage, Steering — Ranger/Bronco II . 

. 11-03-1 

Locks, Latches and Handles. 

. 01-14-1 

Low Range Indicator Lamp — (4x4) — 

Ranger/Bronco II. 

. 13-09-1 

M 



Mirrors — Rear View 
Description and Operation 

Mirrors — Inside ....01-09-1 

Mirrors — Outside ..01-09-2 

Diagnosis and Testing 

Electronic Day/Night Mirror.01-09-3 

Removal and Installation 

Mirror Assembly, Power — Aerostar.01-09-10 

Mirror Control Switch — Aerostar .01-09-10 

Mirror — Inside.01-09-6 

Mirror — Outside ..01-09-7 

Miscellaneous Gauges/Warning Devices .13-09-1 

Module — Electronic ..... 13-01A-5 


Mouldings — See Trim and Ornamentation — 
Interior and Exterior t 


O 


Occupant Restraining Device — See Seat „ 
and Shoulder Belts 

Oil Level — Low — Warning Lamp.13-05-2 

Oil Pressure Gauge .13-05-1 

Description and Operation 

Low Oil Level Warning Lamp.13-05-2 

Magnetic Gauge Systems. 13-05-1 

Diagnosis and Testing 

Low Oil Level Warning Lamp .13-05-4 

Magnetic Gauges . 13-05-2 

Removal and Installation 

Low Oil Level Sensor... , t . .13-05-6 

Oil Pressure Gauge .13-05-6 

Oil Pressure Indicator Lamp...13-05-6 

Oil Pressure Sending Unit.... „.13-05-6 

Special Service Tools.......13-05-7 

Overhead Console Roof 
Removal and Installation 

Roof Console.01-12-9 


P 


Power Distribution Box 

Ranger/Bronco II...18-01-6 

Premium Sound System. 15-01-1 


R 

Radio — See Receiver and Tape Chassis 


Radio Antennas. 15-02-1 

Description and Operation 

Manual Entertainment Radio Antenna _15-02-1 

Diagnosis . 15-02-1 

Removal and Installation 

Antenna — Aerostar. 15-02-6 

Antenna — Ranger/Bronco II.15-02-7 

Radio Speakers. 15-03-1 

Description . 15-03-1 

Diagnosis and Testing . 15-03-1 

Removal and Installation 

Aerostar Speaker System. 15-03-4 

Ranger and Bronco II Speaker Systems .. 15-03-7 

Radio Noise Suppression .15-05-1 

Description and Operation 
Radio Reception .15-05-1 
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Diagnosis and Testing r 

Diagnosis Guides .L. .15-05-2 

FM Radios ........... 4 • • ..15-05-2 

Noise and Static . 15-05-1 

Removal and Installation 

Radio Suppression Equipment.. 15-05-7 

Rattle Elimination .1.01-01-2 

Receiver and Tape Chassis. 15-01-1 

Cleaning f 

Cassette Tape Player Head and Capstan . 15-01-21 
Description and Operation v 

Chassis Connectors ... s. 15-01-4 

Electronic Radio-Clock .». 15-01-7 

Premium Sound System i .15-01-6 

Radio Control Functions {.15-01-2 

Diagnosis and Testing ... •.15-01-7 

Diagnosis Guides .15-01-12 

Removal and Installation 

Premium Sound System-.15-01-17 

Radio . 15-01-16 

Roof Console — Aerostar ...01-12-9 

Roof Opening Panel — Rand'er .01-17-1 

Operation T 

Panel Installation . 01-17-1 

Panel Removal..'.01-17-1 

Panel Stowage.01-17-1 

Tilt-Up Sun Roof .<.01-17-1 

Service Procedures 

Glass Panel Replacement.01-17-2 

Hinge Socket Replacement.01-17-3 

Leakage at Frame to Roof Panel.01-17-3 

Lift Mechanism Replacement .01-17-3 

Weatherstrip Replacement — Inner.01-17-4 

Weatherstrip Replacement — Outer.01-17-4 





Seat and Shoulder Safety Belts (Occupant 


Restraining Device). . 01-20-1 

Adjustments 1 

Safety Belt Maintenance. 01-20-4 

Shoulder Portion Front Seat.01-20-4 

Description and Operation 

Continuous Loop System . .01-20-2 

Safety Belt Extension Assembly .01-20-2 

Safety Belt Warning System.01-20-2 

Diagnosis . 01-20-19 

Major Repair Operations 

Cleaning. 01-20-22 

Continuous Loop Shoulder/ 

Lap Belt Test .01-20-21 


Damaged Anchor Plate Threads 

Functional Test Procedure.01-20-21 

Safety Belt with No Anchor 

Plate Thread Damage .01-20-21 

Seat and Shoulder Safety Belts ..01-20-20 

Seat and Shoulder Harness Safety Belt with 

Damaged Anchor Plate Threads .01-20-21 

Safety Belt Procedure after an Accident . 01-20-21 
Removal and Installation 

Buckle .:.. 01-20-15 

Center Belt and Buckle — Bench Seat — 

Ranger . 01-20-9 

Outboard Belts — Front Seats — Ranger 

and Bronco II. 01-20-9 

Outboard Safety Belts — Front Seats — 

Aerostar — 61172A ....01 -20-7 

Rear Seat Belt — Ranger Supercab.01-20-17 

Rear Seat Belt and Buckle — Bronco II ... 01-20-9 
Rear Seat Belt and Buckle — Second Row 

Bucket Seat — Aerostar .01-20-15 

Seat Belts — Rear Seat — 

Ranger Supercab . 01-20-18 

Three Passenger Bench Seat — Buckle 
Ends/Center Passenger Restraints — 

Aerostar .. . .,.. 01-20-16 

Two and Three Passenger Bench Seat — 

Belt Retractors — Aerostar.01-20-15 

Two Passenger Bench Seat — Buckle 

Ends — Aerostar.. 01-20-16 

Specifications . 01-20-22 

Seats — Seating . 01-10-1 

Adjustments 

Front Seats.. 01-10-2 

Reclining Seat Back. 01-10-2 

Seat Back Latch — Inertia .01-10-2 

Description 

Conventional Rear Seats.01-10-1 

Fold Down Rear Seats ...01-10-1 

Front Seats.01-10-1 

Lumbar Support System . 01-10-2 

Reclining Seat Back.01-10-2 

Seat Back Latch — Inertia.01-10-1 

Diagnosis and Testing 

Seat Back Latch — Inertia . 01-10-3 

Disassembly and Assembly 

Bench Type Seat — Typical .01-10-22 

Bucket Seat — Typical...01-10-19 

Folding Bench Type Seat.01-10-25 

Seats . 01-10-18 

Removal and Installation 

Bench Seats — Ranger.01-10-7 

Bucket Rear Seats — Aerostar . 01-10-12 

Bucket Seat — Aerostar .01-10-3 

Drive Seat — Aerostar. 01-10-3 

Folding Rear Seat — Ranger Supercab .. 01-10-16 

Lumbar Support Compressor ..01-10-7 

Lumbar Support Pad .01-10-6 
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Passenger Seat — Aerostar.01-10-3 

Passenger Seat Support — Bronco II and 

Ranger Supercab ..01-10-10 

Rear Seat Back — Brpnco II.01-10-15 

Rear Seat Back Latch — Bronco II .01-10-16 

Rear Seat Cushion —1 Bronco II.01-10-14 

Two and Three Passepger Rear Seats — 

Aerostar. 01-10-12 

Spare Tire Mounting — Body.01-22-1 

Spare Tire Mounting — Chassis . 02-05-1 

Removal and Installation 

Spare Tire Carrier — Aerostar.. 02-05-3 

Spare Tire Carrier—Ranger. 02-05-1 

Speakers. 15-03-1 

Description . 15-03-1 

Diagnosis and Testing . 15-03-1 

Removal and Installation 

Aerostar . 15-03-4 

Ranger/Bronco II. 15-03-7 

Speedometer/Odometer. 13-02-1 

Description and Operatjon 

Speedometer System.13-02-1 

Diagnosis and Testing 

Diagnosis Guides . 13-02-5 

Speedometer. 13-02-4 

Speedometer Accuracy Test. 13-02-4 

Speedometer Cable and Core.13-02-4 

Removal and Installation 

Speedometer Cable .13-02-9 

Speedometer Core i . 13-02-10 

Speedometer Head .13-02-8 

Speed Sensor . 13-02-9 

Switches — Lighting .... 17-05-1 
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Tailgate 

Removal and Installation. .01-03-14 

Tape Striping 

Description . 01-18-1 

Removal and Installation . 01-18-1 

Repair .1. 01-18-1 

Temperature Gauge .. a . 13-05-1 

Description 

Magnetic Gauge System . 13-05-1 

Diagnosis and Testing t 

Magnetic Gauges . 13-05-2 

Removal and Installation 

Temperature Gauge .13-05-6 

Temperature Sending Unit. 13-05-6 


Trim and Ornamentation — Exterior .01-08-1 

Cleaning and Maintenance 

Body Maintenance . .01-08-2 

Bumpers and Trim. 01-08-1 

Chrome and Bright Metal Care. 01-08-1 

Rustproofing Compounds .01-08-2 

Vinyl Insert Moulding Care .. 01-08-1 

General Information 

Types of Sealers and Application.01-08-1 

Removal and Installation 

Cowl Grille Assembly — Aerostar.01-08-12 

Exterior Mouldings . 01-08-14 

Radiator Grille — Aerostar .01-08-10 

Radiator Grille — Ranger and Bronco II .. 01-08-11 
Removal and Repair of Misapplied Adhesive 

Body Side Mouldings/Nameplates.01-08-14 

Splash Shield.01-08-13 

Repair Operations 

Fiberglass Repair .,.01-08-2 

Front Valance and Lower Side Moulding — 

Aerostar, Ranger and Bronco II.01-08-3 

Trim and Ornamentation — Interior — 

Aerostar .01-05A-1 

Cleaning and Installation 

Cleaning Interior Window Glass . 01-05A-31 

Cleaning Leather or Vinyl Interior Trim .. 01-05A-31 
Cleaning Simulated Woodgrain or Plastic 

Interior Trim .01-05A-31 

General Stain Cleaning.01-05A-31 

Spot Cleaning Stains .....01-05A-30 

Removal and Installation 

Auxiliary Air Conditioning Duct Cover ... 01-05A-5 

Body Side Door Scuff Plate.01-05A-27 

Body Side Trim Panel — LH.01-05A-12 

Body Side Trim Panel — RH .01-05A-17 

Body Side Wheelhouse Trim Panel.01-05A-21 

Door Trim — Hi Series .01-05A-21 

Door Trim Panel — Lo Series ... 01-05A-21 

Front Carpet/Mat .01-05A-25 

Front Door Scuff Plates . 01-05A-26 

Liftgate Scuff Plates . 01-05A-28 

Liftgate Trim Panel Interior .01-05A-18 

Plastic Interior Mouldings .01-05A-7 

Rear Carpet/Mat. 01-05A-29 

Roof Trim Panel, Front.01-05A-1 

Roof Trim Panel, Rear.01-05A-4 

Sliding Door Trim Panel .01-05A-23 

Trim and Ornamentation — Interior — 

Ranger/Bronco II.01-05B-1 

Cleaning and Inspection 

Cleaning Interior Window Glass . 01-05B-24 

Cleaning Leather or Vinyl Interior Trim . 01-05B-24 
Cleaning Simulated Woodgrain or Plastic 

Interior Trim.01-05B-24 

General Stain Cleaning.01-05B-24 

Spot Cleaning Stains.01-05B-24 
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Removal and Installation f- 

Back Trim Lower Panel Assembly.01-05B-12 

Body Side Trim Panel Assembly .01-05B-11 

Corner Trim Panels — Bronco II .01-05B-9 

Corner Trim Panels — Rejnger.G1-05B-8 

Door Trim Panel I . 01-05B-13 

Door Vent Valve .......1 ..01-05B-17 

Floor Carpet and Mat Assembly — Ranger 

Supercab...f..... 01-05B-20 

Front Carpet/Mat — Brorfco It.01-05B-21 

Front Carpet/Mat — Ranjjer. '.... 01-05B-17 

Interior Mouldings. . . 01-05B-6 

Liftgate Trim Panel . 01-05B-13 

Moulded Headlining — Flanger .01-05B-1 

Moulded Headlining — Bronco II . 01-05B-5 

Moulded Headlining — Ranger 

Supercab . 4 . 01-05B-5 

Rear Carpet/Mat — Brorlco II .01-05B-22 

Special Service Tools .01-05B-24 

Trim Panels 

Aerostar .!. 01-05A-1 

Ranger/Bronco II.I. 01-05A-1 

Trip Computer — Aerostar .'. 13-08A-1 
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Underbody. 01-01-1 

Adjustments 

Checking Body for Misalignment .01-01-3 

Diagnosis and Testing 

Drain Holes ..I.01-01-2 

Dust and Water Leaks ..01-01-2 

Floorpan Plugs and Grommets..01-01-2 

Rattle Elimination .......01-01-2 

Wind Noise.1.01-01-2 

General Information 

Types of Sealer and Application .01-01-1 

Special Service Tools. 01-01-3 
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Voltmeter—Charge Indicator Lamp ..13-04-1 
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Warning Buzzer/Chime....13-09-1 

Warning Devices ... 13-09-1 

Description 

Headlamps On Warning Buzzer/Chime ... 13-09-2 

4x4/Low Range Indicator. 13-09-1 

Diagnosis and Testing 

Warning Buzzer/Chime System . 13-09-3 

4x4/Low Range Indicator.13-09-3 

Removal and Installation 

Warning Buzzer/Chime — Aerostar .13-09-6 

Warning Buzzer/Chime — Ranger and 

Bronco II. 13-09-8 

4x4 indicator Lamp Switch .13-09-6 

Warning Lamp — Low Oil Level.13-05-1 

Description. 13-05-2 

Diagnosis and Testing .:.13-05-4 

Removal and Installation 

Sensor... 13-05-6 

Weatherstrips — Door . 01-03-1 

Windnoise Diagnosis . 01-01-2 

Window Glass Mechanisms — See Glass (Glazing), 
Frames and Mechanisms 

Window — Heated Rear. 01-11-1 

Major Service Operations 

Lead Wire Terminal Service.01-11-35 

Rear Window Grid Wire. 01-11-34 

Testing 

Control Assembly Tests — Aerostar and 

Bronco II . 01-11-3 

Rear Window Grid Wire Test — Aerostar 

and Bronco II .01-11-3 

Window Mechanism — Lubrication .01-11-6 

Windows — Power. 01-11-1 

Removal and Installation . 01-11-1 

Testing 

Motor . 01-11-3 

Switch. 01-11-1 

Window Washers .01-16C-1 

Adjustments 

Front Washer Nozzle — Ranger and 

Bronco II.01-16C-6 

Rear Washer Nozzle . 01-16C-7 

Description and Operation 

Interval Wipe and Wash System. 01-16C-2 

Standard Wipe and Wash System — 

Aerostar . 01-16C-1 

Washer System — Rear.01-16C-3 

Windshield Wiper/Washer Switch .01-16C-1 
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Diagnosis and Testing 

Diagnosis Guide...01-16C-4 

Washer Pump Current Draw Test .01-16C-4 

Washer Switch .!.01-16C-4 

Removal and Installation 
Front Washer Nozzles -I— Ranger and 

Bronco II.L.01-16C-12 

Front Windshield Motor, Seal and 

Impeller Assembly .01-16C-12 

Front Windshield Washer Reservoir and 

Motor Assembly ..01-16C-7 

Rear Washer Nozzle ..01-16C-12 

Rear Window Washer Reservoir and 

Motor Assembly ..01-16C-8 

Window Washer Hose Routing .01-16C-8 

Window Wipers — Front 
Adjustments 

Arm and Blade Assembly.01-16-11 

Description and Operation 
Interval Wipe and Wash System — 

Aerostar.01-16-3 

Interval Wipe and Wash System — Ranger 

and Bronco II .01-16-4 

IWW Governor Operation .01-16-4 

Nondepressed Park Wiper Motor.01-16-1 

Standard Wipe and Wash System — 

Aerostar.01-16-2 

Windshield Wiper System .01-16-1 

Windshield Wiper/Washer Switch.01-16-1 

Diagnosis and Testing 

Diagnosis Guides ..01-16-4 


Parking Test . 01-16-10 

Windshield Wiper Interval Governor Test .. 01-16-9 

Wiper Motor Current Draw Test .01-16-8 

Wiper Switch Continuity Test — Aerostar .. 01-16-9 
Disassembly and Assembly 

Wiper Motor .01-16-21 

Maintenance 

Windshield Wiper Blades.01-16-22 

Removal and Installation 

Arm and Blade.01-16-13 

Front Wiper Linkage and Pivot Shaft — 

Ranger and Bronco II.01-16-20 

Interval Governor — Aerostar.01-16-20 

Interval Governor — Ranger and 

Bronco II .01-16-21 

Linkage and Pivot Shaft — Aerostar.01-16-19 

Wiper Control Switch — Aerostar .01-16-19 

Wiper Motor — Aerostar .01-16-15 

Wiper Motor — Ranger and Bronco II — 01-16-17 

Specifications.01-16-22 

Window Wipers — Rear .01-16B-1 

Description . 01-16B-1 

Disassembly and Assembly .01-16B-8 

Removal and Installation 

Arm and Blade Assembly.01-16B-5 

In-Line Circuit Breaker — Aerostar.01-16B-7 

In-Line Circuit Breaker — Bronco II .01-16B-8 

Rear Wiper Control Switch — Aerostar .. 01-16B-4 
Rear Wiper Control Switch — Bronco II . 01-16B-4 

Rear Wiper Motor — Aerostar .01-16B-1 

Wiper Motor — Bronco II .01-16B-3 

Wiring Harness 
Removal and Installation 

Aerostar.18-01-12 

Ranger/Bronco II. 18-01-43 











































